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Most used... by brand 
and by type...RCA kinescopes 


are the fast-moving 
profit makers 


Rca RADIO CORPORATION of AMERICA 
RCA) 


<7 @iLaecrarow rvess HARRISON. H. J. 


IN PICTURE TUBES... 


The largest and most profitable replacement business 
in television picture tubes comes from the types used 
in most television receivers . . . the Best Sellers. 

RCA’s types are Best Sellers. There are more of 
them in actual use in TV receivers than any other 
brand. Industry choice of these high-volume types 
reflects to your advantage. Inventory and stocking 
problems are simplified . . . and you have the assurance 
of rapid, profitable turnover. 

In addition, when you sell RCA kinescopes, you 
gain from customer confidence in the RCA brand... 
solidly established by the proved performance of RCA 
kinescopes in millions of television receivers. 

Remember, too, that the quality and dependability 
of RCA kinescopes mean fewer service failures and 
fewer costly call-backs. There is, therefore, more 
profit in every RCA kinescope you sell. 

Always keep in touch with your RCA Tube Distributor 
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LEARN RADIO-TELEVISION 


ERVICING OR COMMUNICATIONS 
by Practicing n Spare Time 


NN YOU PRACTICE RADIO 


= COMMUNICATIONS 


YOU PRACTICE RADIO 


SERVICING 


I send you all the parts to build 


You build the modern Radio 
shown below as part of my Transmitter shown below as 
Servicing Course I send you part of my new 
speaker, tubes, chassis, trans- Communications 
former, loop antenna, every- Course. Conduct 
thing you see pictured and actual procedure of 
\ EVERYTHING you need to Broadcast Opera- 
yuild this modern Radio Re- tors, practice in- 
ceiver. Use it to make teresting experi- 
many tests, get ments, learn how 
. practical ex- to actually put 
perience a transmitter 

on the air. 
. 


| 
a 
) 
“After graduating, “While learning, ain ou a 0 e 
worked for servic- made $5 to $10 a a 
ing shop. Now Chief week in spare time 
Engineer of three Nx have a. prof 
Police Radio Sta- able spare tin 
j tions.”—S. W. DIN- shop." —L. ARN- 
} WIDDIE, Jackson- OLD, Pontiac, Mich 
> ville, Illinois. 
I accepted a posi- Have my c=» Do you want good pay, a job with a bright Many Soon Make $10 A Week Extra in Spare Time 
; Be 4 _ ized serviceman for ‘Uture and security? Would you like a profit- Keep your job while training at home. Hun- 
“£ ian . Was pro- @7 five manufacturers able shop of your own? The fast growing, dreds I’ve trained are successful RADIO- 
. moted to manager of = and do ser «x * prosperous RADIO-TELEVISION industry TELEVISION TECHNICIANS. Learn Radio- 
ond bactaitetion LER, M ce, ©. 18 making these opportunities for you. Radio Television principles from illustrated lessons. 
“" Ll. HAUGER, San alone is bigger than ever. 90 million home Get PRACTICAL EXPERIENCE  experi- 
Bruno, California. Ms ara Ay tare and auto Radios, 3100 Broadcasting Stations, menting with circuits common to Radio and 
Four years ago, a » be so easy to learn expanding use of Aviation and Police Radio, Television. Many students make $5, $10 a 
bekiewper on 8 Mave emsigped wy = Micro-Wave Relay, Two-Way Radio for buses, week extra fixing neighbors’ Radios in spare 
‘ ary. om now © Ba- «< time Se J taxis, etc, are making opportunities for time. Special Booklets start teaching you the 
dio Engineer ABC¢ 1 about b A Servicing and Communications Technicians gay you enroll. 
network.” —N. H $ 60 a month.” and FCC-Licensed Operators. Be: P 
7 WARD, Ridgefield, Ara J. D. KNIGHT, Denison, Tex nenyeng? E : Send Now for 2 Books FREE— Mail Coupon 
Park, New Jersey Television is TODAY'S Good Job Maker 
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A TESTED WAY TO BETTER 


PAY...MAIL COUPON NOW 
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In 1946 only 6,000 TV sets sold. In 1950 over 
5,000,000. By 1954, 25,000,000 TV sets will 
be in use, according to estimates. Over 100 
TV Stations are operating in 35 states. 
Authorities predict there will be 1,000 TV 
Stations. This means new jobs, more jobs, 
good pay for qualified men. 


MR. J. E. SMITH, President, Dept. 1AE 
Nati i Radio t Washington 9, D. C. 
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Good tor Both-FREE 


Mail me FREE Lesson and 64-page book. 
(No salesman will call. Please write plainly. ) 


Approved for Training Under G. I. Bill s 


Send for my FREE DOUBLE OFFER. Get 
actual Servicing lesson. Also get my 64-page 
book, “How to Be a Success in Radio. Tele- 
vision.” Read what my graduates are doing, 
earning. Send coupon in envelope or paste on 
postal. J. E. SMITH, President, Dept. 1AE, 
National Radio Institute, Washington 9. D. C, 
OUR 38TH YEAR. 
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NOW. ..GET EVERYTHING YOU 
NEED TO LEARN AND MASTER 


RADIO-ELECTRONICS 
AT HOME! 


Use REAL commercial-type equip- 
ment to get practical experience 


Your future deserves and needs every advan- 
tage you can give it! That’s why you owe it 
to yourself to find out about one of the most 
COMPLETE, practical and effective ways now 

= - ; a to prepare AT HOME for Anes 

’ = vane billion dollar opportunity field of TELE- 
Here’s the sabe H —VISION-RADIO-ELECTRONICS. See how you 


a t and k th t f basi 
REAL THING! i : ne qusheamnal sank te one of “the - 


ABOVE. Boild anil tion’s finest training laboratories . . . how 

you may get real STARTING HELP toward a 

SET UP YOUR O WN — oe — = or your own business in Television- 
7 ; = io-Electronics. Mail th today f 

HOME LABORATORY ceiver. Optional after — Comilete facts including 89 woys to earn 


completing regular money in this thrilling, newer field. 


Oscilloscope training at slight addi- 
tional cost. 
SSMU = -bT.1., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY 


Generator In addition to easy-to-read lessons, you get the use of HOME MOVIES 
5 —an outstanding training advantage — plus 16 big shipments of 
Electronic parts. Perform over + fascinating experiments for 
practical experience. Build an 
keep real commercial-type test Get BOTH of these 
equipment shown at left. information packed 
MODERN LABORATORIES publications FREE! 
If you prefer, get all your prepara- 
tion in our new Chicago Training 
Laboratories—one of the finest of 
its kind. Ample instructors, modern 
equipment. Write for details! 


MILITARY SERVICE! 
If you're subject to military 
service, the information we 
have for you should prove 
doubly interesting. Mail cou- 


pon Saal — oo 


act NOW! Mall COUPON TODAY: 


Multimeter a DeFOREST’S TRAINING, INC., Dept. RN-I-H 
(» 2533 N. Ashland Ave., Chicago 14, III. 


Without obligation, | would like your late News-Bulletin 
showing 89 ways to earn money in Television-Radio-Electronics 
. and how | may prepare to get started in this thrilling field. 
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Smart TV Dealers are 


PROOF IS IN RESULTS! Nation-wide TV 


Advertising Delivers Thousands of Sales—Every Week! 


Over 50 key TV stations demonstrate Alliance Tenna-Rotor to 
7 million viewers! Tenna-Rotor is the only TV accessory backed 
by a powerful, sustained television campaign —national in 
scope! Hundreds of thousands of Alliance Tenna-Rotors are in use! 


Alliance Tenna-Rotor offers faster installation with Alliance 
4-conductor “Zip’’ cable— Works in all weather— Guaranteed 
for one year—Approved by Underwriters’ Laboratories. 


NEW DELUXE MODEL HIR IS FULLY AUTOMATIC! 


WINNING COMBINATION! ¥, 
Just Set It and Forget It! 


The only fully automatic 
rotator. Set the pointer— 
antenna turns to that point 
and stops ! North — East — 
South — West — direction 
indicator dial shows exact 
antenna position at all 
times. Extremely accurate! 


MODEL HIR TENNA-ROTOR 


ALLIANCE TENNA-SCOPE 


—the New TV Booster ! Fea- 
tures one simple control. 
Automatic on-off switch. 
Gives maximum uniform 
high gain on all channels 
— quick to install! An 
excellent companion 
item to Tenna-Rotor. 


TENNA-SCOPE 


ALLIANCE MANUFACTURING COMPANY « Alliance, Ohio 
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- FORCEFUL CONSUMER ADVERTISING 
BOOSTS YOUR SALES OF G-E TUBES! 


Full-page, eye-catching ads 
like this appear regularly in 


ae 


“4 


Inside story 
of televisions 


~~ long-lasting 
(Gr ah ° : 
6) TUBES 
lor Radio-[ 


levision 


ERE’S a tube “first” that will put / Feast 
you first in volume, profits, and ~~ hee!" 
neighborhood prestige. Feature G-E 
tubes on your shelves; display them 
prominently on your counter. Your 
G-E tube distributor (better phone 
him, it's quicker) gladly will help you 
tie in with this national advertising. 


Or wire or write Electronics Depart- Gu can fal your confdence on 


ment, General Electric Company, 
46) | 


Schenectady 5, New York. 
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with new 
DUAL SPOTLIGHT 
Soldering Gun 


Pull the trigger 
of your new light- 
duty Weller Solder- 
ing Gun, and instant- 
ly twin spotlights focus 
on the job—banish every 
shadow. Five seconds later the tip is 
at soldering heat! No waiting. No 
wasted current. This streamlined 
135-watter—newest of the 
. famous Weller line—is fast! 
mth, hs, Built compactly for work- 
. . \ ing in crowded chassis, 
ae too. And the time and 


Me \ : : aaa ae 
power you save pays 
Ra” M WS for your Weller 

tins te BS Gun in a few 
ns months. 


135-Watt 
Weller 
Soldering 
Gun 


Specially Designed 
for TV and Radio Work 


@ DUAL SOLDERLITE—Two prefocused spotlights 
completely eliminate shadows. 
@ OVER/UNDER DESIGN —Tube construction braces 
tip and improves visibility. 
@ 5-SECOND HEATING—Pull the trigger and you 
solder! 
@ LONGER REACH—Slides easily into deep chas- 
sis; reaches the tightest corners. 
© GREATER CAPACITY—Smaller, lighter, with 
greater soldering capacity. 
© TRIGGER-SWITCH CONTROL— Adjustsheat to the 
job. No need to unplug gun between jobs. 
@ DUAL HEAT—Single heat 100 watts; dual heat 
100/135 watts; 120 volts; 60 cycles. Handles 
all light-duty soldering. 
See new Models WS-100 and WD-135 at 
your distributor, or write for bulletin direct. 
@ SOLDERING GUIDE—Get your new copy of "Soldering 
Tips” —revised, up-to-date, fully illustrated 20-page book- 


let of practical soldering suggestions. Price 1 O¢ 
et your distributor, or order direct. 
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WELLER S 
ELECTRIC CORP. 


810 Packer Street, Easton, Pa. 
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NEW AUDIO MAGAZINE 


HE initial response to our recent 

ahnouncement of plans to publish 
a new Audio Edition of Rapio & TELE- 
VISION NEwS has been most gratifying. 
Ever since the publication of our an- 
nual audio issues, we have found an 
ever increasing interest in the many 
aspects of sound and related audio sub- 
jects. In attempting to satisfy all of 
our readers, we found that not nearly 
enough space was available, even in an 
annual audio issue, to adequately 
cover all of the new developments and 
techniques that have jelled in recent 
months. 

In a few instances, however, the an- 
nouncement was received with mixed 
emotions and a fear was expressed 
that we were going to discontinue 
audio subjects in Rapio & TELEVISION 
News, placing such articles in the 
Audio Edition. Such is not our inten- 
tion at all. Here’s the reason: 

We know that a large percentage of 
our 208,000 monthly readers have a 
common interest in audio, but there 
are many others whose preference is 
for service material on radio and tele- 
vision, amateur radio gear and gim- 
micks, various. television § subjects, 
communications, and for a general all- 
around coverage of radio and televi- 
sion. Accordingly, it is our responsi- 
bility to serve all interests to the best 
of our ability in the regular edition of 
RaDio & TELEVISION News. We intend 
to continue with that policy and no 
changes are contemplated. 

We are not disturbing the format of 
RapDio & TELEVISION News. We are 
simply going to publish a new maga- 
zine, designed specifically for the audio 
reader who wants additional articles 
on audio and all its facets. 

This “magazine within a magazine” 
means economy of production and per- 
mits the publisher to produce the ma- 
terial at but slight additional cost to 
the reader. It will be designed in 
similar fashion to our Radio-Electronic 
Engineering Edition, which is avail- 
able by subscription only to engineers 
and persons interested solely in engi- 
neering subjects. The new magazine, 
Audio, will not be sold on the news- 
stands, but will be limited solely to 
those readers of Rapio & TELEVISION 
NEwS who wish the additional maga- 
zine, which will be bound within the 
regular edition. 

The foremost audio writers in the 
country are already preparing mate- 
rial for the new edition. There will be at 
least five feature articles each month 
in the Audio Edition. Present plans 
call for the first edition in March 1951, 
providing total mobilization or curtail- 
ment of paper does not interfere. 


EDITOR 


SCHEDULED FOR MARCH 


We have made arrangements with 
Dr. Howard Tremaine, of the Univer- 
sity of Hollywood, to write a complete 
course on audio. Here, for the first 
time, will be a common sense approach 
to a thorough understanding of all 
phases of audio. We believe that this 
series will be most profitable, not only 
to the student of audio, but to the 
engineer because of its review value. 


Production Threatened by 
Shortages 

The year, 1951, finds the entire tele- 
vision industry facing severe curtail- 
ments in production as the result of 
our defense program and the scarcity 
of cobalt, aluminum, and other mate- 
rials and components. This curtail- 
ment of production is another real rea- 
son for sitting tight until Industry can 
come up with a compatible television 
system. As a matter of fact, this pe- 
riod of shortages may actually force 
the FCC and the Industry to shelve im- 
mediate plans for color television. 

Copper is high on the scarcity list, 
and if the CBS System of color televi- 
sion is to hold the green light, many 
thousands of motors requiring copper 
in their construction will be required 
for the color disc scanner. Even now, 
there is a scarcity of motors of all 
types. Even though at this writing 
CBS has been stopped from commer- 
cial color telecasting, the FCC may 
eventually win out in its determined 
effort to give the American public the 
CBS color television system without 
further delay. It is also quite possible 
that as you read this, Industry will 
have perfected a compatible electronic 
system that may ultimately win out by 
sheer competition over the CBS sys- 
tem. 

Color or no color, the television in- 
dustry is in for a tough year and must 
face many hardships, if it is to con- 
tinue at an adequate rate of production. 

Service technicians, in the year 
ahead, have their greatest opportuni- 
ty. Millions of television sets are not 
giving proper performance in_ the 
home, and authorities have estimated 
that approximately 70°. of all televi- 
sion sets now in use are in need of 
proper realignment and other adjust- 
ments in their circuitry. Speaking of 
shortages, no one will challenge the 
statement that we still are in need of 
many thousands of trained televi- 
sion technicians, not only to take care 
of the 10,000,000 sets now in use, but as 
replacements for industry technicians 
called into service. Never before, and 
perhaps never again, will there be such 
an opportunity. Yes, 1951 should be a 
boom year for the technician. » RR. 
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_ There’s Only ONE COMPLETE CATALOG for EVERYTHING 
IN RADIO, TELEVISION « INDUSTRIAL ELECTRONICS 


Se eee 


Send For It Today! 
a 
Re 


ERE’S the only complete Buying Guide to 
TV, Radio and Industrial Electronics— 
packed with the world’s largest selections of 
quality equipment at lowest, money-saving 
prices. See the latest in TV, AM and FM re- 
ceivers; radio-phonos; new Sound Systems and 
P.A. equipment; high-fidelity custom sound 
components; recorders and accessories; full se- 
lections of newest Amateur receivers and sta- 
tion gear; test instruments; builders’ kits: huge 
listings of parts, tubes, tools, bboks—the world’s 
most complete stocks of quality equipment. 

ALLIED gives you every buying advantage: 
speedy delivery, expert personal help, lowest 
prices, assured satisfaction, liberal time pay- 
ment terms. Get the 1951 ALLIED Catalog. Keep 
it handy—it will save you time and money. 
Send today for your FREE copy! 


WORLD'S LARGEST STOCKS 


@ Radio Parts Unlimited 

@ Test Instruments—All Makes 
@ Televisicn & Hom> Radios 
@ P.A. anc Hi-Fi Equipment 

@ Amateur Station Gear 

@ Supplies for Industry 


QUICK, EXPERT SERVICE 


ALLIED IS YOUR TELEVISION HEADQUARTERS 


To keep up with TV, depend on ALLIED! Count 
or us for the latest releases and largest stocks WRITE TODAY FOR RAPI0'S 
LEADING BUYING GUIDE 


of picture tubes, component parts, antennas and 
accessories —plus the latest in TV tuners and 


! 

kits. If it's anything in ~~ we have od in stock! ALLIED RADIO CORP. ~ | ! 

Ss So remember—for TV—it's ALLIED First! 833 W. Jackson Blvd., Dept. 1-A-1 aitee ace 
NZ Chicago 7, Illinois —.& 
¥ LLI E D R D J re [-] Send FREE 212-page 1951 ALLIED Catalog. !} 
fi fi ! 

; \) PEP ntcccenecescsccccescees PYTTTTTTTT TTT Tree 
NN, THE WORLD’S LARGEST RADIO SUPPLY HOUSE : 
SORT. cccccseccccceceseces cccccceccces occcees 

Everything in Electronics 1 

CIO o 000.000 0000000000 cee ccc SAMs cccccccececs t 
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Dependably Built 


Raytheon Backs its Products with a 


COMPLETE FIELD SERVICE PROGRAM! 


WE AIN’T TELLIN’ YOU NOTHIN’ when we 
say that the major headache of the tele- 
vision business today is installation and 
service of TV sets. 


But we are telling you something when 
we say that Raytheon backs its television 
dealers and servicemen with a complete 
field service program! 


Seven factory-paid service representa- 
tives are in the field 12 months of the year, 
making scheduled calls in every TV com- 
munity. These service experts call regu- 
larly on distributor service departments 
and, in conjunction with them, schedule 
regular servicemen’s educational meet- 
ings. 


At these meetings, they explain new 
techniques and simplified methods of 
servicing ...they franchise Raytheon 
service agents and supply them with the 


latest bulletin releases from the factory on 
new servicing techniques. 


In addition to all this, the factory main- 
tains a regular direct-by-mail program 
going to distributors for their franchised 
Raytheon service agents only, keeping 
them completely informed at all times. 


THE NET RESULT is a complete, detailed, 
organized service program designed to 
simplify the problems of distributors, deal- 
ers and servicemen... to provide work- 
able information on installation, service 
and maintenance of Raytheon TV receiv- 
ers... and to save them time and money 
through a thorough understanding of 
Raytheon products. 


For full details, contact your Raytheon 
field representative or write Service Man- 
ager, Belmont Radio Corp., 5921 West 
Dickens Ave., Chicago 39, III. 


BELMONT RADIO CORPORATION ©® 5921 W. Dickens Avenue, Chicago 39, Ill. 
Subsidiary of RAYTHEON MFG. CO. 


RAYTHEON 


THE MAYFAIR—Model 1715 


3 


List prices range from $259.95 to $625.00 


TELEVISION 


: for Dependable Performance 


ENT OR 4 REFUND 
SA * >> 
* Guaranteed by @ 
Good Housekeeping 
Ka 
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Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today’s unlimited opportunities. 


GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


You are needed in the great modern Radio, Television and 
Electronics industry! Trained technicians are in constant 
and growing demand at excellent pay—in Broadcasting, 
Communications, Television, Radar, Research Laboratories, 
Home Radio Service, etc. National Schools Master Shop 
Method Home Study Course, with newly added lessons and 
equipment, can train you in your spare time, right in your 
own home, for these exciting opportunities. Our method 
has been proved by the remarkable success of National 
Schools-trained men all over the world. 


You Learn by Building Equipment with 
Standard Radio Parts We Send You 


Your National Schools Course includes not only basic 
theory, but practical training as well—you learn by doing. 
We send you complete standard equipment of professional 
quality for building various experimental and test units. 
You advance step by step until you are able to build the 
modern superheterodyne receiver shown above, which is 
yours to keep and enjoy. You per- 
form more than 100 experiments— 
build many types of circuits, signal 
generator, low power radio trans- 
mitter, audio oscillator, and other 
units. The Free Books shown above 
tell you more about it—send for 
them today ! 


NEW PROFESSIONAL MULTITESTER 
INCLUDED 


This versatile testing instrument is 
portable and complete with test 
leads. Simple to operate, accurate 
and dependable. You will be able to 
quickly locate trouble and adjust the 
most delicate circuits. You can use 
the Multitester at home or on service 
calls. It is designed to measure AC 
and DC volts, current resistance and 
.decibels. You will be proud to own 
and use this valuable professional 
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WE BRING 
NATIONAL 
SCHOOLS TO YOU! 


\ = 


oe . we 


Lessons and _ ie 
Instruction Material Are Up-to-date, Practical, Interesting 


National Schools Master Shop Method Home Training gives 
you basic and advanced instruction in all phases of Radio, 


Television and Electronics. Each lesson is made easy to 
understand by numerous illustrations and diagrams. All 
instruction material has been developed and tested in our 
own shops and laboratories, under the supervision of our 
own engineers and instructors. A free sample lesson is 
yours upon request—use the coupon below. 


TELEVISION TRAINING A complete series of up-to- 


the-minute Television lessons is an integral part of your 
course, covering 
all phases of Tele- 
vision repairing, 
servicing and con- 


Here are just a few of the interest- 
ing facts you learn.with the 


FREE SAMPLE LESSON struction. 

1. How radio receivers operate. 

2. i me antenna circuit is con- 
structed. 

3. Converting signal currents into APPROVED 
sound. FOR 

4. How theR-F transformer handles VETERANS 
the signal. Check 

5. How the tuning circuit functions. ~ 

6. The Radio “bands.” a 


NATIONAL SCHOOLS | aa re 
LOS ANGELES 37, CALIFORNIA EST. 1905 ro eee ont 


National gine =“ I-RN (Mail in envelope or ‘ 
4000 South Figueroa Street te on r 
Los Angeles 37, California peer rer 


Mail me FREE the book “Your Future in Radio-Tele- 


vision” and the sample lesson of your course. I under- 
stand no salesman will call on me. 

NAME. AGE 
ADDRESS. 

CITY ZONE... STAT Biante 


() Check here if veteran of World War II 


Aancuncing CENTRALAB’S © 


RADIO & TELEVISION NEWS 


flue Shift CONTROLS 


Centralab now offers service engineers...today* 
finest replacement controls... quickest for 
servicing ... at today’s most favorable prices 


Ep Reasons why “Blue Shafts” are better 


ee re 


- Blue Shaft controls are complete, ready-to-use 5. Contact Spring gives you double wiping con- 

units — factory assembled and tested includ- tacts on both resistor and center terminal 

ing switches. No time lost fussing with as- ring ... to insure noiseless operation. 

sembly — smooth action guaranteed. 6. Blue Shaft resistors are made of special re- 
2. Blue Shaft Controls are small one only sistance material bonded to high quality 

15/16" diameter — meet any modern ser- phenolic for smooth operation, low noise 


vice requirement. 


; rm level, outstanding humidity characteristics. 
3. Shafts — Standard Model B — 3” long — : 


SL ne PML |S ET RET NT 


univenesl fluted — full length mill. Model 7. Insulators high dielectric strength permits 

BSK — 21” long with split kourl. breakdown test at 1000 volts R. M. S. Dust 
4. Switches — positive throw in both ‘‘on’’ and and dirt can't get in. 

“off” positions. Terminals — surfaces ele- 8. Blue Shaft Controls are produced and gwar- 

vated to eliminate danger of shorting to cover anteed by Centralab — the company that 

legs .. . ¥%" hole diameter for quick wiring introduced carbon- type controls to the radio 


. hot tin dipped for easy soldering. industry 25 years ago! 


Service engineers! Centralab’s new Blue Shaft con- Blue Shaft Controls are available packaged singly, in 
trols are an exclusive service item and are available in handy plastic boxes containing 12 — and in a apeciat 
a complete line of plain and switch types. Resistance metal cabinet containing 22 controls—No extra charge 
ranges from 500 ohms to 10 megohms in a wide va- for the cabinet. Ask your nearest Centralab distributor 


| “Blue Shafts” offer complete range of all values 


riety of tapers and tapped units suitable for any circuit. for complete details on all Blue Shaft controls. 


Check These LOW PRICES on Popular Size Controls! 


{ Circuit . 
B Ohms Max, Taper oon List 
Cat. No, Reidienen P Location Price 
B-60 500,000 C-2 (audio) Volume or Tone $1.00 
B-60-S* 500,000 C-2 (audio) Volume or Tone $1.50 
B-70 1 megohm C-2 (audio) Volume or Tone $1.00 
B-70-S* 1 megohm C-2 (audio) Volume or Tone $1.50 


*Switch Type 


Get More Information . . . You can get complete information 
on the entire Blue Shaft line of replacement controls from Cen- 


tralab’s new Bulletin No. 42-106. Ask your jobber or write direct. 


SS OTE 


F 
: CENTRALAB DIVISION OF GLOBE-UNION INC., 910 East Keefe Avenue, Milwaukee 1, Wisconsin o 
- Please send me Blue Shaft Control Bulletin No. 42-106 [] Include new Centralab Catalog No. 27 - 
‘ Pci alicecisian sdacavencioancaasietescastiipinaitiddlaincichtiiniindiaiihis a ! H 
‘ : Please! . 
a 
* Company Name...... oan —- , '’"N s 
1 : Weems Bertetbeter’s Neat ncecccccecssscscesssnnsemenenseemannnsinemnnmnenaninsnnninnt x 
: ND nicisininiincarisninmianiiinnnnes : Address : 
' 
2 City a Zone State gz City ~ - Zone State 1 
i 


January, 1951 i3 


THE 


OF 


PYRAMID CAPACITORS 


will be in full operation by FEBRUARY 1, 1951 


LOCATION 1445 HUDSON BOULEVARD, NORTH BERGEN, N. J. 


SIZE 137,000 SQUARE FEET 


PRODUCTS ELECTROLYTIC CAPACITORS 
PAPER CAPACITORS 
RF INTERFERENCE FILTERS 


AA BE AE TOE A REECE a US: 
Your inquiries are invited 


PYRAMID Sesee TR TC COMPANY 
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Speeds Service —Builds Profits 


Rauland’s new Indicator Ion Trap is winning the cheers 
of more service men and dealers every day — because 
of the time and trouble it saves in Ion Trap Magnet 
adjustment, and because it eliminates mirrors and 
guesswork. 

Now it’s a matter of seconds to adjust the ion trap 
magnet with absolute precision. The service man sim- 
ply moves the magnet until the signal glow is reduced 
to minimum. 

This important new Rauland development is incor- 
porated in all Rauland tubes produced today—as a 
feature of Rauland’s new Tilted Offset Gun. This gun 
offers the additional advantages of giving only a single 
Ion Trap Magnet and of maximum sharpness of focus. 

Only Rauland offers this advanced feature—one of 
half a dozen post-war developments from Rauland. 


For further information, write to... 


RAULAND 


The first to introduce commercially 


these popular features: 
Tilted Offset Gun 
Indicator lon Trap 
Luxide (Black) Screen 
Reflection-Proof Screen 


Aluminized Tube 


— 


THE RAULAND CORPORATION 


95st 


4245 N. KNOX AVENUE + CHICAGO 41, ILLINOIS 


EW INDICATOR (ON TRAP 


x eh 
FREE! 
This New TV 
REPLACEMENT 

Capacitor 


MANUAL 
by 


SPRAGUE 


From A to Z, from Ad- 
miral to Zenith, this 16- 
page book is jam-packed 
with complete replace- 
ment recommendations 
for critical TV capacitors in 
497 television sets from 
The Technical Service Di- 
vision of Sprague, world’s 


largest capacitor maker. 


Get your copy FREE from 
your SPRAGUE DISTRIBU- 
TOR or send 10c directly 
to Sprague to cover hand- 


ling and mailing costs. 


Remember! Avoid costly 


call-backs in your service 
work by sticking to 
Sprague — the capacitors 


you can depend upon. 


SPRAGUE 


PRODUCTS COMPANY 


TereuTorRs SION OF THE SPRAGU MPANY 


51 MARSHALL ST.. NORTH ADAMS, MASS 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS’ 
WASHINGTON EDITOR 


THE CHANNEL ISSUE, the original 
reason for the call of the allocation 
hearings, which was pigeon-holed for 
nearly a year by the vexing color de- 
bate, finally reached the discussion 
stage shortly before election day and 
appeared to be headed for a typical 
Washington festival of invectives. In 
the wrangling mill have been dropped 
such sizzling questions as shall 
the present bands be continued and on 
what basis, or shall we rearrange and 
mix the channels with stations on the 
higher frequencies, or shall we extend 
the present bands to the, let us say, 
300-megacycle region, now held in part 
by the military and simply forget the 
ultra-highs, or shall we add more sta- 
tions to the present setup, allow less 
spacing between some stations in 
some territories and delay the ultra- 
high program indefinitely, or shall we 
use the program proposed by the Com- 
mission and add 42 channels to the 
higher bands, allow a specified inter- 
mixing of high and low bands in some 
areas, and insist on more separation 
between stations on the present bands. 
After several rounds of heated testi- 
mony, with ayes and nays bouncing 
from all sides, confusion in the hearing 
halls was quite rampant. Oddly enough, 
the replies offered appeared to have 
considerable merit. For instance, when 
Paul Raibourn, prexy of Paramount 
Television Productions, concluded his 
commentary, even the government’s 
experts stared and appeared to wonder 
if an answer could be found. Seems as 
if Raibourn remembered his legal his- 
tory very well and recalled that in the 
early days of AM development, an ef- 
fort had been made through law by 
the so-called Davis amendment to 
freeze the frequencies and classifica- 
tion of stations, including power and 
hours of operation, into a rigid geo- 
graphical formula by a system of zon- 
ing. Economic support could not be 
obtained in many of the less populous 
areas, while the demand for frequen- 
cies in the larger markets developed 
with increasing intensity. Accordingly, 
on the Commission’s recommendations, 
Congress abandoned this. statutory 
straitjacket, according to Raibourn, 
and placed upon the Commission the 
responsibility of insuring an equitable 
distribution of facilities, based pri- 
marily on demand. In the opinion of 
Raibourn, while it may have been that 
the pattern of nationwide broadcast 


coverage would ultimately have been 
enhanced in some areas if the AM fre- 
quencies had been withheld for a dec- 
ade or more, it is doubtful whether 
there would have been the fullest 
development of competitive oppor- 
tunities had not the more populous 
areas been permitted to make the full- 
est utilization of the AM frequencies. 
It was then pointed out that perhaps 
the important significance of the ex- 
perience under the Davis amendment 
was the fact that the Commission 
found, in the early development stage 
of sound broadcasting, that geograph- 
ical formulas were unduly restrictive. 
In the present stage of television 
development, disclosed Raibourn, Para- 
mount felt that the assignment of the 
ultra-high frequencies would be even 
more restrictive. 

Citing several interesting personal 
experiences in present band reception, 
the film executive said that he has 
been able to pick up signals from 
Washington, a distance of 245 miles 
away from his home, the pictures being 
equal to those from the Bridgeport 
ultra-high transmitter nine miles away. 
Pictures from Channel 3 in Philadel- 
phia were also often found to be equal 
in enjoyment to the upper v.h.f. chan- 
nels in New York. Adjacent chanrel 
interference didn’t seem to bother tie 
receivers in his home, Raibourn re- 
ported. He felt that existing standards 
of separation, developed in ‘45, were 
still proper and could continue to 
used if receivers were made with higher 
tuning discrimination. The receiver 
design criteria needed to permit the 
existing channel allocation to contin e 
were not extreme or difficult, the Para- 
mount official declared. 

Describing his views on the high>r- 
band problem, Raibourn said: “As re- 
gards the proposed ultra-high alloca- 
tfon plan, and particularly the fact 
that major economic and population 
centers were not assigned channels, it 
is my fear that the u.h.f. as a broad- 
casting medium will not develop rap‘d- 
ly to the degree of which it is capable. 
Even when it does, the u.h.f. stations 
will stand in relation to the entire 
scheme as the clear-channel stations 
do now in the AM broadcasting struc- 
ture.” 

Somewhat of a contrary view ap- 
peared in the testimony of Albert F. 
Murray, appearing on behalf of Philco, 
who reported that the residents of 


> 


RADIO & TELEVISION NEWS 


: 
' 


wer rrr 


For PERFORMANCE, 
PRICE, ADAPTABILITY, you just can’t beat 


the Tarzian 
uner! 


A compact, precision-built 


a 


“package,” offering maximum 
performance per dollar cost. 
And, backed by TARZIAN 


engineering “know-how.” 


Only Tarzian Tuner has ALL 
of these desirable Features 


@ Since the time it was first introduced, the 


@ Low oscillator radiation 

High gai I i . 
Se Ses ae ae ae TARZIAN front-end tuner has won the acclaim of 
@ Designed for 21 or 41 megacycle I.F. systems 


@ Insulated shaft design available at low cost the industry. It is small, skillfully designed, well- 


@ Anti back lash, air dielectric fine tuning, giving ; ; , 
uniform coverage on low and high channels built and low-priced. That’s why 17 of the na- 


@ Three tube performance with two tubes 


tion's set manufacturers today are specifying the 
@ Each channel individually aligned for maximum . Y P ying 


eve TARZIAN for their prod 

tuner as a component for their pr ts. 
@ Good input balance—no tracking difficulties © — . oo pe 
@ Completely shielded 


@ Oscillator tube shield provides rigid horizontal 
and vertical positioning of the tube 


Engineering service available 
upon request 


@ Extra terminals provided for tie-points 


Write for complete information, 
specifications and technical data. 


— 


Cr The SARKES TARZIAN 


se sa be dl | arzian 9 Hic. stations in Bloomington 


TUNER DIVISION, WTTS-WTTV 


537 South Walnut Street + Bloomington, Indiana 5000 Watts Channel 10 


Tm PPA errs 
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0: imum performance is no accident. 
CHICAGO transformers insure opti- 
mum performance, first by advanced 
design geared to today’s electronic 
tubes and circuits, second by fa- 
mous Sealed-in-Steel construction, 
and third by matching associated 
units to perfection. 

Electronic designers, engineers, 
experimenters and builders are fast 
learning about CHICAGO advantages. 
There's proof in the increasing pref- 


erence for Sealed-in-Steel power units. They’re ex- 
actly suited to requirements—one range of ratings 
specifically designed for capacitor input, another for 
reactor input. Filter reactors are perfectly matched 
to power transformer units both in rating and con- 
struction characteristics. For a complete range of 
matching units, designed for matchless performance, 
you'll want to refer to the cH1caGo New Equipment 


Line Catalog. Send for your copy today. 


Full Frequency 
Range Audio 


Transformers 
within + 2 db 
30-15,000 cycles 


For uniformly low distortion, for re- 
sponse curves that are truly flat over the 
full frequency range, use these famous 
CHICAGO Sealed-in-Steel input and out- 
put units. Get the facts on the BO-6 
(P-P 6L6’s to 6/8 or 16/20 ohm 
speaker), the BO-7 (600/150 ohm line 
to 6/8 or 16/20 ohm speaker), and the 
full line of cH1caGo full frequency units 
years ahead in audio transformer 
design—tops for performance. 
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MATCHED 


Power Transformers 
& Filter Reactors 


Public Address 
Range Audio 


Transformers 
within + 4 db 


50-10,000 cycles 


— 


CHICAGO P.A. range units are geared to 
today’s public address circuit require 
ments and to latest tube types. Line 
and voice impedances used in the ad- 
vanced Sealed-in-Steel output designs 
meet RMA standards. The 4, 8, and 
16-ohm voice coil impedances can also 
be used with 3.2, 6 and 20-ohm speakers 
without appreciable mismatch. Avail 
able in a complete range of perfectly 
matched driver and output units. 


SEND FOR FREE NEW EQUIPMENT LINE CATALOG 
You'll want the full details on CHICAGO'S New Equipment Line—the 
famous Sealed-in-Steel line that offers advanced engineering design 
to fit today's circuits. Lists units for all purposes: Power, Bias, Filament, 
Filter Reactor, Audio (in 3 frequency ranges), JAN-T-27, Modulation, 
Stepdown and Isolation, High Q, Splatter, Low Pass. Write for your 
FREE catalog today—or get a copy from your distributor. 


CHICAGO TRANSFORMER 


DIVISION OF ESSEX WIRE CORPORATION 


3501 ADDISON STREET « CHICAGO 18, ILLINOIS 


TRADE MARK RF 


Bridgeport and vicinity could receive 
excellent television service a greater 
percentage of the time from the pres- 
ent ultra-high station than they could 
from any New York City station and 
that, in addition, they could enjoy the 
advantages of much less ignition inter- 
ference, practically no diathermy in- 
terference, lower and_less-costly 
antenna structures, and smaller high- 
gain antennas. However, there were 
some u.h.f. disadvantages which must 
be considered, too, he said. For in- 
stance, the receiving antenna position 
is much more critical; swaying due to 
wind can cause signal variation. The 
shadow effect is also more noticeable, 
and the absorption of buildings and 
trees is greater, too. 

Murray disclosed that he used a 
Philco 48-1001 table model set, 
equipped with a fixed, cavity-tuned 
converter and three types of receiving 
antennas; the usual dipole, a Yagi, 
and an eight-element stacked array 
with a reflector. To connect the an- 
tenna with the receiver either of two 
lengths of 50-ohm RG-9/U coax cable 
were applicable, one having a 2 db. 
loss and another a 3 db. loss. A motor- 
driven rotator served to select the 
proper pickup point. The directional 
higher-gain antennas were found to 
provide the best results. 

Still another opinion on the ultra- 
high situation was offered by the in- 
dustry’s official association, the TBA, 
which asked that the Commission 
assign 70 channels for the higher bands 
in the entire 470 to 890 megacycle 
band, so that manufacturers could plan 
now in their design and production of 
receivers for the coming year. 

Reviewing how they arrived at their 
proposal, the association declared that 
they felt that there should be at least 
four stations in each of the first 140 
metropolitan districts, and at least as 
many stations in each metropolitan 
district and community as specified by 
the Commission. Spacing could be 
determined by considering where os- 
cillator interference would be expect- 
ed, using 58 and 75 mile separation as 
a basis of planning. The proposed 
RTMA intermediate frequencies of 
41.25 me. for the sound carrier and 
45.75 mc. for the picture carrier served 
as a medium of reasoning for this ap- 
proach. Explaining this point, the as- 
sociation said that with the considered 
intermediate frequencies, oscillator in- 
terference may be caused seven chan- 
nels above the desired channels when 
the receiver is tuned to the desired 
channel; and two channels, the four- 
teenth and the fifteenth above the de- 
sired channel, are capable of creating 
image interference in the desired 
channel. The fifteenth channel image 
is the more damaging and with the re- 
ceiver attenuations considered at this 
time to be feasible, geographical sepa- 
ration of stations assigned fifteen 
channels apart should be 75 miles or 
more. Signals, fourteen channels 
above the desired signal, will also 
cause image interference, but in this 

(Continued on page 139) 
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Spurs 


My Famous Training System Prepares 
You in Double-Quick Time for a Good 
Job or Your Own Profitable Radio- 
Television Business 


Radio-Television is now America’s greatest opportunity fleld! 
Trained men are needed to fill good jobs and handle profitable 
Radio-Television Service work. I have trained hundreds of 
men for suecess in Radio-Television—and I stand ready to 
Train you too, even if you have no previous experience. My 
training is 100% practical—designed to give you the knowl- 
‘ edge and experience you need to make money in Radio-Televi- 
; sion in the shortest possible time. I Train you with up-to-the- 
second revised lessons—PLUS many big kits of Radio-Televi- 
sion equipment. You actually do over 300 demonstrations, ex- 
periments and construction projects. In addition, you build a 
powerful 6-tube 2-band radio, a multi-range test meter and a 
complete Television receiver! All equipment is YOURS TO KEEP 


EASY TO MAKE EXTRA MONEY WHILE YOU LEARN 


You do all your training with me AT HOME in spare hours. Keep right on 
with your present job and income while learning—and earn extra cash be- 
sides! The day you enroll I begin sending you plans and ideas for doing 
profitable spare-time Radio-TV work. Many of my Sprayberry students pay 
tor their entire training this way! You get priceless experience and many 
plans for making extra money. You build all your own Radio-TV Test 
Equipment from parts I send you—nothing else to buy. Just one more rea- 
son why I believe I offer the ambitious man the biggest value in top notch 
Radio-TV Training available anywhere in America today. 


Be Ready for Top-Paying Radio-Television Jobs 
Radio-Television is growing with amazing speed. More than 2000 Radio 
broadcasting stations PLUS an additional 102 Television stations are now 
on the air. Radio sets and TV receivers are being made and sold in record- 
breaking numbers. If you enjoy working with your hands... if you like to 
do interesting and varied work .. . if you really want to make good money 
and work in an industry that has a future... YOU BELONG IN RADIO- 
TELEVISION. But you MUST have good Training to ‘‘cash in’. . . the 
kind of Training that starts you out with basic fundamentals and carries 
you right through every circuit and problem of Radio-Television Servicing 
and Repair. In a word . . that’s Sprayberry Training . . . the course 
backed by more than 20 years of association with the Radio-Television 


or 3 BIG RADIO- 
TELEVISION BOOKS 


I want you to have ALL the facts about my com- 
plete system of Radio-Television Training! Act 
now! Rush the coupon for my three big Radio- 
Television books: ‘‘How to Make Money in Ra- 
dio-Television,’’ PLUS my new illustrated Tele- 
vision Bulletin PLUS an actual sample Spray- 
berry Lesson—all FREE with my compliments. 
No obligation and no salesman will call on 
you. Send the coupon in an envelope or 
paste on back of post card. I will rush all 
three books at once! 
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SPRAYBERRY ACADEMY OF RADIO, Dept. 25-5 { 
111 North Canal St., Chicago 6, Ill. 

Please rush to me all information on your Radio-Television 
Training Plan. I understand this does not obligate me and 
that no salesman will call upon me. 


remem ee 


NO OBLIGATION 
No Salesman 
Will Call 
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HERE IS YOUR COMPLETE TRAINING | 
IN BASIC RADIO-ELECTRONICS 


No matter what part of ELECTRONICS- 
RADIO-TELEVISION work you plan to 
enter, a knowledge of basic fundamentals 
is essential. Ghirardi’s world-famous 972- 
page RADIO PHYSICS COURSE book 
No lessons to gives exactly the training you need—for 
wait for! only $5 complete ($5.50 outside U.S.A.) If 
sent as monthly lessons, you'd regard it as 
a bargain at $50 or more! Written for be- 
ginners, RADIO PHYSICS COURSE starts 
with Basic Electricity—then takes you step 
by step through Radio-Electronics princi- 
ples. You can easily understand it without previous training. 
Actually it has given more beginners their start than any other 
book or course. During the war it was more widely used for 
Signal Corps and Navy basic training than any other book of its 
kind. Read it for 10 days at our risk. Order Book No, 1 in coupon! 


This “AUTOMATIC TEACHER” shows 
HOW TO REPAIR OVER 4800 RADIO MODELS 


... without expensive test equipment 


Ghirardi’s big manual-size, 744-page RADIO TROUBLE-SHOOTER’S 
HANDBOOK is a dependable guide to locating and repairing the common 
troubles in the most widely used radios, auto radios and radio-phonograph 
combinations. Whether you repair radios for a living or work with them 
occasionally, this book will save you time and money on thousands of jobs— 
especially on older sets where data is often lacking. Eliminates useless testing! 


SAVES TIME—HELPS YOU MAKE MORE MONEY! 

Just look up the case history notes on the old radio you want to fix. 
RADIO TROUBLESHOOTER’S HANDBOOK tells what the trouble is—what 
causes it—and exacily how to repair it, often in half the usual time. Hun- 
dreds of additional pages contain valuable data on tubes, parts and equip- 
ment plus graphs, diagrams and money-making service hints. Ideal for 
training new service helpers. Worth another man in the average shop! 
Price only $5 ($5.50 outside U.S.A.). Order Book No. 2 in coupon. 10-day 
money-back guarantee. 


MONEY Make your servicing library really complete! Get BOTH 

Ghirardi's RADIO TROUBLESHOOTER'S HANDBOOK (Book No. 
SAVING 2) and MODERN RADIO SERVICING (Book No. 3) at the special 
OFFER! 


IT PAYS TO KNOW HOW TO USE THE 


-. : @ 36 courses 
\4 eon 0 P re in one! 
A A. GHIRARDI os P he e 
radio é : 
electronics 
most famous 
teacher 


@ Learn fast— 
Learn right! 


These 3 
great Ghirardi books 
can help you 
LEARN TO REPAIR ANY 

RADIO-ELECTRONIC 
EQUIPMENT 
easier, better, 
faster! 


This Giant Book Brings You 
complete PROFESSIONAL 


SERVICE TRAINING 
.-.at home...for only $5 


($5.50 outside U. S. A.) 


A. A. Ghirardi’s giant, 1300-page MOD- 
ERN RADIO SERVICING gives a complete 
education in truly professional radio-elec- 
tronic service work—the kind that pays 
the real money! Radio itself is only the 
beginning of this big book's usefulness to 
you. What it teaches you about electronic 
circuits, test instruments and professional 
service procedure is exactly the training 
you need for a good job in modern elec- 
tronic-radio-television work! 


A COMPLETE GUIDE TO INSTRUMENTS— 
TROUBLESHOOTING—REPAIR 


coupon today! 


Read from the beginning, MODERN 
RADIO SERVICING is a complete service 
course. Used for reference, it is a quick 
guide to jobs that puzzle you. Explains 
service test instruments and how, when 
and why and where to use each type; 
how to make preliminary trouble checks; 
how to analyze circuits; how to replace 
components; how to speed up your work 
—and literally dozens of other subjects 
including How to Start and Operate a 
Successful Service Business of Your Own. 
706 illustrations make study easy. Order 
Book No. 3 in coupon. Return book in 
10 days if not more than satisfied! (SEE 
laos MONEY-SAVING OFFER!) 
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OSCILLOSCOPE fully! 


Learn to use the oscilloscope fully on service and laboratory jobs— 
and watch your efficiency and earnings soar! MODERN OSCILLO- 
SCOPES AND THEIR USES makes it easy! First, this great book gets 
right down to earth in explaining oscilloscopes and showing exactly 
how and where to apply them on AM-FM and TV jobs. Then, in easily 
understood terms, you learn all ef the tricks of using this handy instru- 
ment—from locating receiver troubles to aligning and adjusting the 
most complicated circuits. Complete chapter sections deal with tele- 
vision and AM and FM servicing and show how the oscilloscope can 
solve many of your toughest problems. 


CHOCK FULL OF HOW-TO-USE-IT DATA 


Each oscilloscope operation is carefully explained including the mak- 
ing of connections, adjustment of circuit components, setting controls 
and analyzing patterns. About 400 illustrations including dozens of 
pattern photos make things doubly clear. Price $6 ($6.50 outside 
U.S.A.). Order Book No. 4 in coupon. Read it for 10 days at our risk! 
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it works! 
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What if is! How 


Exactly 


how to use if on 
the job! 


READ ANY OF THEM FOR 10 FULL DAYS 


arene 


... This big book Train for better pay in 
MAKES AUTO RADIO TELEVISION SERVICING ! 
REPAIR TWICE AS EASY! Here, in one handy, 334-page volume 


is a complete guide to installin n 
Includes over 500 car radio circuit diagrams servicing a sm receivers. any By 


Here written by a leading eat patie ex- CAL TELEVISION SERVICING tells 
pert—is everything needed to help the begin- . 4 : : 
ner or experienced serviceman gain profitable you what to do—how to do it—how to 
skill in this fascinating fela SERVICING set up shop—what mistakes to avoid. The book that 
iE N N CA ADIO describes instal- , ‘ : 
lation, testing and repair methods fully. Also, Clearly explained are the differences be- helps you 
it gives needed special data on car radio tween radio and TV work. Included are GET WHERE 
circuits, diflerences between car and home ; : ‘ 
radio servicing problems, shop set-up and dozens of actual TV service case histories THE BIG 
business getting methods. Covers antenna in- and full explanations of wiring, repair MONEY JS! 
Stallations; loudspeaker servicing. input cir- ; 
cuits; power supplies; car radio alignment; and component replacement techniques, 


antenna erection, TV installations, etc. Also, 
you get dozens of helpful tips on testing, improving picture 
linearity, getting good fringe area reception, and other vital 


circuit features; auto electrical systems; set 
installations; interference cures vibrator 
maintenance and dozens of other subjects. In 


There are more auto addition, there are 500 actual car radio cir- , 7 ae @ 

radios in use than cuit diagrams that are worth the entire price TV service data. In a way you can easily understand, it shows 
ever before. Be the of the book to the busy service shop! 1702 step by step exactly how to do the work. Price only $4.00 ($4.50 
well paid expert manual-size pages. Price $7.50 ($8.00 outside outside U.S.A.). Our 10-day money-back 

who can repair them! U.S.A.) 10-Day money-back guarantee. Or- SS Gees 


you absolutely. Order Book No. 8 in coupon. 


WITH YOUR 
| PURCHASE OF 
‘ TWO BOOKS 

OR MORE 


Here’s an offer you can’t afford to miss! With 
your purchase of ANY TWO of the eight books 
shown on these pages, we will GIVE you one of 
the following famous MHB Manuals in Applied 
Electricity. Your purchase of four regular books 
entitles you to two of the Manuals—AT NOT 

, . , ONE CENT OF EXTRA CHARGE. Indicate your 
repair and rewinding. Covers all types of a-c and 


choice of gift books on coupon. 
d-c motors in common use plus motor control 


systems. Quick reference guides show how to Manual A—INDUSTRIAL ELECTRIC WIRING 


handle specific jobs. Every type of work is ex- Const ti eratio nd mainte 
To; s § mance data 
plained in the text AND ALSO visually by more eer y ae _ ~~ fg 336 pages, over 100 


der Book No. 5 in coupon. 


LEARN ELECTRIC MOTOR REPAIR 


A good-paying modern profession! 


There's big money in installing, maintaining 
and rewinding electric motors! Actually, there 
are more motors than any other type of electric 
appliance—and the field is growing fast. 


OPPORTUNITIES EVERYWHERE 


Based on what can be learned from this 500- 
page ELECTRIC MOTOR REPAIR book alone, 
you can train quickly for this profitable field 
Explains every detail of motor trouble shooting, 


I# pays than 900 helpful drawings, photos and diagrams. illus. (Regular price $2.75). 
to special- Practice from the book for 10 days on our money- 
ize in something back guarantee offer. Price $5.00 ($5.50 outside Manual B—PRIMARY AND STORAGE BATTERIES 
different! U.S.A.). Order Book No. 6. 


Data on selection, maintenance and use—plus 
rectifiers, charging generators and battery con- 
trols. 168 pages profusely illustrated. (Regular 
price $2.25). 


Manual C—ELECTRICAL MEASURING INSTRUMENTS 


Operating principles and details of all industrial 

types including guides to instrument selection and 

$2'50 284 pages, over 200 illus. (Regular price 
) 


VU). 


10-DAY “scx” GUARANTEE COUPON 


Dept. RN-11, MURRAY HILL BOOKS, Inc. 
232 Madison Ave., New York 16, N. Y. 


O Enclosed find $—— for books checked below: or [| send C.O.D. and f 
will pay postman this amount plus postage In either case, it is under- 
stood I may return books after 10 days and you guarantee to refund my 
purchase price promptly. (No C.O.D.’s if you live outside U.S.A. Cash only, 
but same 10-day return privilege.) 


The book that helps you 
BE A WELL-PAID 
' SPECIALIST IN F-M! 


H FM is a mighty important part of radio— 
' and, with its wide use in Television, mobile 
units and high-fidelity reception—is becoming 
more so every day! Written by a well-known 

H expert, this book FREQUENCY MODULATION 
makes it vasy for you to understand FM funda- 
mentals and equipment clearly Equally im- 

' portant, it explains how to handle FM service. 
Basic FM theory, circuits, transmitters, re- 
ceivers and mobile FM are discussed in an 
easily understood manner—with special em- 


Send the following books 
phasis on modern methods of installing, ad- 1 
justing and repairing FM receivers. Other sub- © Book No. 1 © Book No. 2 C Book No. 3 _) Book No. 4 
jects include FM circuit peculiarities; tuning © Book No. 5 C2 Book No. 6 © Book No. 7 - Book No, 8 
indicators; antennas; FM test units; receiver As per above offer send following gift Manuals at no extra charge: 
alignment; general servicing procedure and FM theory and - M 1A oO Ma al B Manual C 
: many others. A complete guide to one of elec- service procedure LJ anee aaans ‘ 
tronic’s fastest-growing yet least understood clearly explained. 
4 developments! 448 pages, over 300 illustrations. Name 
’ Price $5 ($5.50 outside U.S.A.). Order Book pccccccecccccccceccesene ovebdscccavdoncsosssbecesseoeneeeseeenoneenes 
No. 7 in coupon. 
BOBIEEB occccccccicceccocecccccccsecccocevessseceecccoscossoseseesoeoeseoseee 
Gea, BemW, BemOO. .cccccscccsccccccsscccss: cevscscececcoccacceseesosse eesece . 


PRINT OR WRITE CLEARLY 
Read any of them for 10 FULL DAYS . . . at OUR risk! 


AT OUR RISK! . i era 
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TELLS HOW— 


WE GUARANTEE 


IN SPARE TIME UNTIL YOU GET 


Army, Navy, radio repair, or experimenting. 


TELLS HOW— 


OUR AMAZINGLY EFFECTIVE JOB-FINDING 
SERVICE HELPS CIRE STUDENTS GET BETTER 
JOBS. HERE ARE JUST A FEW RECENT 
EXAMPLES OF JOB-FINDING RESULTS: 


‘GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS 


“Your ‘Chief Engineer's Bulletin’ is o grand way of obtaining employ- 
ment for your graduates who have obtained their Ist class license. 
Since my name has been on the list | have received calls or letters 
from five stations in the southern states, and am now employed as 
Transmitter Engineer at WMMT.” 

Elmer Powell, Box 274, Sparta, Tenn. 


GETS CIVIL SERVICE JOB 
“| have obtained a position at Wright-Patterson Air Force Base, 
Dayton, Ohio, as Junior Electronic Equipment Repairman. The Em- 
ployment Application you prepared for me had a lot to do with 
me landing this desirable position.” 
Charles E. Loomis, 4516 Genesee Ave., Dayton 6, Ohio 
GETS JOB WITH CAA 
“| have had half a dozen or so offers since | mailed some fifty of 
the two hundred employment applications your school forwarded me. 
| accepted a position with the Civil Aeronautics Administration as 
Maintenance Technician. Thank you very much for the fine coopera- 
tion and help your organization has given me in finding a job in 
the radio field.” 
Dale E. Young, 122 Robbins St., Owosso, Mich. 


HERE'S PROOF FCC LICENSES ARE OFTEN SECURED 
IN A FEW HOURS OF STUDY WITH OUR COACHING 
AT HOME IN SPARE TIME: 


Name and Address License 
Lee Worthy, 

2210 Wilshire St., Bakersfield, Col............0s5 2nd Phone 
Clifford E. Vogt, 

Box 1016, Dania, Fla.......esececeees eoocesccess Ist Phone 
Francis X. Foerch, 

38 Beucler Pl., Bergenfield, N. J.....cccccccccccces Ist Phone 
$/Sgt. Ben H. Davis, 

317 North Roosevelt, Lebanon, Ill... .......2.e0e00- Ist Phone 
Albert Schoell, 

110 West 1 Ith St., Escondido, Col...........see005 2nd Phone 


TO TRAIN AND COACH YOU AT HOME 


YOUR FCC LICENSE 


if you have had any practical experience — Amateur, 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN-25, 4900 Euclid Bidg., Cleveland 3, Ohio 
{Approved for Veteran Training Under ‘'GI Bill of Rights’') 


eee Cleveland Institute of Radio Electronics | 
16 Desk RN-25—4900 Euclid Bidg., 
Cleveland 3, Ohio | 
(Address to Desk No. to avoid delay.) 
20 1 want to know how I can get my FCC Ticket in a minimum of time. | 
Send me your FREE booklet, “How to Pass FCC License Exam- | 
38 inations” (does not cover exams for Amateur License), as well 
os a sample FCC-type exam and the amazing new booklet, | 
28 “Money-Making FCC License Information.” | 
23 | OPP TT TITITTITITITITITITITITITITIITTrTiTii Tt 
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TELLS HOW — 


EMPLOYERS MAKE JOB OFFERS 
LIKE THESE TO OUR GRADUATES 
EVERY MONTH! 


Telegram, August 9, 1950, from Chief Engineer, Broadcast 
Station, Pennsylvania, “‘Have job opening for one transmitter 
operator to start immediately, contact me at once.” 

Letter, August 12, 1950, from Dir. Radio Div. State High- 


way Patrol, “We have two vacancies in our radio Communica- 
tion division. Starting pay $200; $250 after six months* satis- 
factory service. Will you recommend graduates of your 
school?” 

Letter, August 24, 1950, from radio-television sales and 
service company, Ohio, “We are in need of a good tele- 


vision man. The pay will be good, also good surroundings 
to work in. Please let us hear from you.” 

These are just a few of the examples of the job offers that 

come to our office periodically. Some licensed radioman 

filled each of these jobs; it might have been you! 


Ours is the only 
home study course 
which supplies FCC- 
type examinations 
with all lessons and 
final tests. 


Your FCC ticket is Always 
Recognized in it Radio 
Fields as Proof of Your 
Technical Ability. 


Gcccccovccsacecoscessecoseess BORO. ccccscses Shae. .ccccccccece 
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4 ways 
RAYTHEON 
Helps You to 
WIN FRIENDS aad 
INFLUENCE 


, RAYTHEON 


ELECTRONIC TRCHOUCLANS 


ACASH BOND 
OF PROTECTION 
to Vow’ 
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The RAYTHEON Bonded ELECTRONIC TECH- 
NICIAN PROGRAM provides four compelling 
ways to create customer confidence—Certificates, 
Identification Cards, Creed Displays and Decals. 
Bonded Dealers who use these service-business 
builders to identify themselves as capable, de- 
pendable technicians are finding them positive 
protection against the recent attacks on the integ- 
rity of Television and Radio Service companies. 

If you’re a Raytheon Bonded Dealer, promi- 
nently display your new 1951 Certificate—be sure 
your men use their Identification Cards. Ask your 


HERE ARE MORE WAYS TO INFLUENCE CUSTOMERS! 


RAYTHEON’S TERRIFIC COLLECTION OF 
SALES AND SERVICE AIDS! 


Raytheon Distributor for more Creed Displays 
for window and counter use, and get enough 
Bonded Decals to adorn every window and door. 
These Bonded pieces are as important to your 
business as the tools in your kit. 

If you’re not a Bonded Dealer, better get in 
touch with the Raytheon Distributor in your lo- 
cality. Find out if you can qualify for the Bond! 
If you can, this great program that cash-protects 
your 90-day guarantee on TV and Radio repairs 
is yours absolutely free, because the Bonded Pro- 
gram is Raytheon's investment in your future! 


RAYTHEON 


-RAYTH EON MANUFACTURING 
COMPANY 


WLLUMINATED TEST PATTERN CLOCKS + METAL OUTDOOR SIGNS + EDGELIGHTED & 


SIGNS « DUMMY TUBE CARTONS «+ DISPLAYS + JUMBO TUBE CARTONS + SHOP 
JACKETS + STATIONERY + REPAIR STICKERS + SHIPPING LABELS «+ TUBE DATA 


CHARTS + AND MANY OTHERS 


SEE YOUR RAYTHEON DISTRIBUTOR ABOUT THEM TODAY! 
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new! 


PYRAMID 


TINY TYPE 85LPT 


TUBULAR 
PAPER 
CAPACITORS 


Fit anywhere! 


Suitable for 
85°C. operation! 


CAPACITANCE RANGE: 
1 TO .5 MFD 


VOLTAGE RANGE: 


) TO 600 V., INCLUSIVE 


Sturdily built in phenolic- 
impregnated tubes. Ends 
are plastic-sealed. 


WRITE FOR COMPLETE LITERATURE 


Representatives and Distributors 
Throughout the U.S.A. and Canada 


<) PYRAMID 


PYRAMID ELECTRIC COMPANY 
155 Oxford Street 
Paterson, N. J., U.S.A 


TELEGRAMS: WUX Paterson, N. J 
CABLE ADDRESS: Pyramidusa 


JOHN WILLIAM WALT, assistant adver- 
tising manager of Admiral Corpora- 
tion since February 
1949, has been pro- 
moted to the post 
of sales promotion 
manager for the 
company. 

In his new posi- 
tion, Mr. Walt will 
have charge of the 
general promotional 
the company including 
advertising, 


activities for 
the handling of display 
national conventions, and printed mat- 
ter. 

Prior to joining Admiral, he was af- 
filiated with Webster-Chicago as pro- 


motion manager for two years and 


served in a similar capacity with 
Westinghouse for one year. 
During World War II, Mr. Walt 


served in the U. S. Navy for four 
years, entering service from the Chi- 
cago branch of RCA Victor where he 
was advertising manager from 1937 
to 1941. 
* ” - 
I. J. KAYLE AND ASSOCIATES, INC., has 
been recently formed in Chicago by 
I. J. Kaluzna and Sol Miller for the 
purpose of engineering and installing 
master television antenna systems for 
apartment buildings and commercial 
establishments. The company has of- 
fices at 1313 West Randolph Street in 
Chicago . SIGHTMASTER CORP. has 
announced its withdrawal from the 
television receiver manufacturing field 
to devote all of its facilities to the pro- 
duction of television glass .. . THOMP- 
SON PRODUCTS, INC., of Cleveland, 
Ohio, has entered the electronic field 
and will manufacture, sell, and service 
coaxial switches. The company has 
long been prominent in the automo- 
tive and aircraft parts field .. . TRAD 
TELEVISION CORPORATION has ac- 
quired control of the WIL-RAY PROD- 
UCTS COMPANY, manufacturers of 
television cabinets. The new affiliate 
has been renamed the TRAD CABINET 
CORPORATION and will continue to 
produce cabinets at its Marlboro, New 
Jersey plant . . WHOLESALE ELEC- 
TRONIC SUPPLY has recently opened 
its doors at 2800 Ross Avenue in Dal- 
las, Texas to serve radio and television 
dealers, technicians, and _ industrial 
accounts in the northeast Texas area. 
John N. Leedom and M. B. “Pat” Pat- 
terson, both widely-known industry fig- 
ures, are the principals in this new 
firm. 
* - ” 

NEDA, through its president Arthur C. 
Stallman, has announced the establish- 
ment of an annual award to be be- 
stowed on the person or persons in the 


electronic parts and equipment in- 
dustry “whose work and/or activities 
in our industry directly improve and 
enhance manufacturer-representative- 
distributor relations.” 

Complete details on the award pro- 
gram will be announced following the 
next meeting of the organization’s ex- 
ecutive committee. 

* ~ ~ 
Cc. W. HIGBEE, manager of the elec- 
trical wire and cable department of 
United States Rubber Company, was 
recently elected president of the Na- 
tional Electrical Manufacturers Asso- 
ciation. 

Five vice-presidents were chosen in 
the same election and the following 
men will serve during 1951: Arthur A. 
Berard, president of Ward Leonard 
Electric Co.; J. H. Jewell, vice-presi- 
dent of Westinghouse Electric Cor- 
poration; J. F. Lincoln, president of The 
Lincoln Electric Co.; R. E. Murphy, 
vice-president in charge of sales for 
the I-T-E Circuit Breaker Company; 
and Alan F. Sheldon, vice-president 
and general manager of the Kennecott 
Wire & Cable Company. 

L. G. Hall, president of Stackpole 
Carbon Company, was chosen treas- 
urer. 

- * * 

JAMES M. TONEY, advertising manager 
of the RCA Victor Home Instruments 
Department, has 
been appointed di- 
rector of public re- 
lations for the RCA 
Victor Division. 

Mr. Toney suc- 
ceeds John K. West 
who resigned to join 
the National Broad- 
casting Company, 
an RCA subsidiary, as vice-president 
in charge of its western division. 

The new director of public relations 
brings to his new position a varied ex- 
perience in the advertising, publicity, 
and public relations fields. He joined 
the company in 1943 as an expeditor 
in the Purchasing Department, work- 
ing in the Chicago office. Since that 
time he has held diversified posts in 
the sales and advertising departments 
of the company. 

+ - * 

IVAN S. COGGESHALL, general traffic 
manager of Western Union Telegraph 
Company’s overseas communications, 
was named president of the Institute 
of Radio Engineers for 1951. He suc- 
ceeds Raymond F. Guy, manager of 
radio and allocation engineering for 
the National Broadcasting Company. 

Jorgen C. F. Rybner of Copenhagen 
was named vice-president succeeding 
Sir Robert Watson-Watt of London in 
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Studying punched card record of dial system operation. Each card (top) can report 1080 items 


In a large, modern dial telephone office, 2,000,000 
switch contacts await the orders of your dial—and 
10,000 of them may be needed to clear a path for your 
voice when you make a single telephone call. Within 
this maze of signal paths, faults—though infrequent— 
must be detected and fixed before they can impair 
telephone service. 


The latest system developed by Bell Telephone 
Laboratories automatically detects its own faults, de- 
tours calls around them without delay—then makes 
out a “‘written”’ report on what happened. 


The fault may be a broken wire, or a high resis- 
tance caused by specks of dirt on switch contacts. In 
one second, the trouble recorder punches out a card, 
noting in detail the circuits involved and the stage in 
the switching operation where the fault appeared. 

Maintenance men examine the reports at intervals 
and learn what needs attention. Between times they 
go about their own duties in keeping service moving. 

This is another example of how research at Bell 
Laboratories helps your telephone system operate at 
top efficiency, so the cost to you stays low. 


BELL TELEPHONE 
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LABORATORIES 


WORKING CONTINUALLY TO KEEP YOUR TELEPHONE 
SERVICE BIG IN VALUE AND LOW IN COST. 
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We CHALLENGE the performance 
of any 12” speaker with a 


Pormoftux 
ROYAL EIGHT” 


SAYS PERMOFLUX’S MR, HY-FY 


Hi-Fi Fans the country over 
have accepted this challenge—have 
asked their ‘“‘soundman’” for a demonstration—then, 
have installed a Permoflux Royal Eight” in their 
own audio equipment. Now they possess a magnifi- 
cent speaker at a reasonable price which repro- 
duces sound with superior sensitivity and fidelity as 
well as tonal qualities which YOU too will want to 
add to perfect the excellence of your own equipment. 


Send for beautifully illustrated catalog No. J201 to 
address listed below for further information in- 
cluding a full page devoted to correct baffling of 
Royal Eight” and other size speakers. 


‘ ! Check These Exclusive hatures 


Permoflux's exclusive slotted, treated cone 
gives the following results which makes 
their speaker comparable to any 12” speaker: 


@ Soft-suspended cone and extra-large spider 
provide extended low frequency response. 


@ Deeper, curvilinear cone greatly extends 
high-frequency response. 


@ High permeance yoke increases output. 
@ 8 ohm—10 watt voice coil. 


© Big speaker performance in a small frame 
allows smaller more economical baffle. 


Here’s BIG SPEAKER performance—clean, 
brilliant, musical reproduction but at a sen- 


PERMOFLUX sible price level. Your’ customers will ap- 

ROYAL EIGHT” WITH prove and buy. Order one for test today— 
THE FAMOUS your money refunded if you do not agree 
BLUE CONE 


that it is truly outstanding in performance. 
DEALER’S PRICE 


$1Q5° 
10-DAY TRIAL—MONEY BACK GUARANTEE 


r—~ PERMOFLUX CORPORATION 
4910 W. Grand Ave., Chicago 39, lil. 
PERM<O>FLLX oO oa cone Permofiux Royal Eight” 


SOUND IN DESIGN 0 Check (1) Money order enclosed 


Inquire about Permofiux's Complete 
Royal Blue Line 6” to 15" Speakers 


this post. Directors elected by the In- 
stitute for 1951 include: William H. 
Doherty, director of electronic and 
television research for Bell Labora- 
tories; George R. Town, associate di- 
rector of the engineering experiment 


| station at Iowa State College; Harry 


| 


F. Dart, office manager of the elec- 
tronics department of Westinghouse 
Electric Corporation; Paul L. Hoover, 
head of the department of electrical 
engineering, Case Institute of Tech- 
nology; William M. Rust, Jr., head of 
geophysics research for Humble Oil 
and Refining Company; and Allan B. 
Oxley, chief engineer of RCA Victor 
Company. The following directors will 
continue to serve on the board during 
1951: S. L. Bailey, R. F. Guy, W. L. 
Everitt, D. G. Fink, W. R. Hewlett, 
J. W. McRae, H. J. Reich, F. Ham- 
burger, Jr., J. D. Reid, and A. V. 
Eastman. 
* * a 

AUSTIN ELLMORE, formerly director of 
sales and engineering for Crescent 
Industries, Inc. of 
Chicago, has been 
upped to the post of 
vice-president in 
charge of sales and 
engineering for the 
speaker, record 
player, and wire re- 
corder firm. 

Mr. Ellmore, who 
joined Crescent three years ago, is 
well-known as an audio and acoustics 
engineer and for his work as chairman 
of the Committee on Acoustic Devices 
and the Committee on Speakers of the 
RTMA’s Engineering Department. 

Prior to his present association, Mr. 
Ellmore spent 18 years at Utah Radio 
where he was vice-president in charge 
of the Utah Radio Products Division 
of International Detrola Corp. 


* * * 


RADIO RECEPTOR CO., INC., has just 
purchased a 90,000 square foot factory 
structure at Wythe Avenue and North 
3rd Street in Brooklyn. The company’s 
sales offices will continue at 251 West 
19th Street, New York . . . PHOENIX 
ELECTRONICS, INC., recently took over 
enlarged quarters in Lawrence, Mass., 
to provide new production facilities to 
take care of the demand for its line of 
TV antennas and hardware .. . RICH- 
ARDSON-ALLEN CORPORATION, manu- 
facturers of selenium rectifiers, battery 
chargers, etc., has moved to new quar- 
ters at 116-15 Fifteenth Avenue, Col- 
lege Point, Long Island, New York .. . 
ARTHUR ANSLEY MANUFACTURING 
COMPANY of Doylestown, Pa., has 
completed work on a new building 
adjoining its former plant. The com- 
pany will manufacture cabinets for its 
line of phonographs in the new struc- 
ture... HUDSON WIRE COMPANY has 
established a magnet wire plant in 
Cassopolis, Michigan, to handle the re- 
quirements of its midwestern and far 
western customers ... WESTINGHOUSE 
ELECTRIC CORPORATION has opened 
negotiations for a tract of land near 
Baltimore’s “Friendship Airport” on 
(Continued on page 137) 
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Available Now! CRITICAL TV COMPONENTS 


DEALERS AND SERVICEMEN—Your share of 
today’s multi-million dollar TV replacement 
market is limited only by your ability to handle 
it. Now you can get ferrite transformers, ferrite 
core yokes, linearity controls, focus coils—the 
vital TV components you need—from one de- 
pendable source—General Electric! Don’t wait 
to cash in on the biggest new business in tele- 
vision history—call your distributor today and 
stock the General Electric line! 


_ MAIL COUPON 


RECEIVER MANUFACTURERS —Here’s a way 
to cut production headaches and manufactur- 
ing costs! You simplify ordering and delivery 
when you design G-E components into your 
sets. Remember, too, that your sets will be serv- 
iced in the field because G-E distributors and 
dealers everywhere stock these parts. Let us 
review your requirements for next year’s pro- 
duction right now. General Electric application 
engineers are at your service. 


GENERAL @@ ELECTRIC 


General Electric Company, Section 911 
Electronics Park, Syracuse, New York 


FOR NEW Rush me the new G-E Catalog of TY Components. | 
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LL RANGES WITH THIS |~- ONTROL 


Just one knob—extra large—easy to turn—flush with the panel, Model 


controls all ranges. This one knob saves your time— 


minimizes the chances of “burn-outs” because you don’t 


have to remember to set another control. You can 


work fast with Model 630 with your eyes as well as your 
hands. Look at that scale—wide open—easy to read, 
accurately. Yes, this is a smooth TV tester. Fast, safe, no 
projecting knobs, or jacks, or meter case. Get your 
hand on that single control and you'll see 

why thousands of “Model 630’s” are already in use in 


almost every kind of electrical testing : 
FOR THE MAN WHO TAKES PRIDE IN HIS WORK 


ONLY $39.50 AT YOUR DISTRIBUTOR 4 ri lett 
In Canada: Triplett Instruments of Canada, Georgetown, Ontario 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY - BLUFFTON, OHIO, U.S.A. 
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training on’ film “and tape recordings 


Now the De Forest-Sanabria Corporation—a division of the world’s 
largest television training school—brings class-room instruction to 
you right in your own home! You actually hear your instructor's 
recorded voice. At the same time you watch “blackboard” size 
projected pictures, diagrams and illustrations. It’s the quick, easy 
way to equip yourself for the big earnings in television—ftoday! 


LOOK ... You get the tape recorder and projector 
right at the start of your course! 


You get the famous “TRANSPON 
DER” precision built, high fidelity 
tape recording machine with your 
very first lesson—and a powerful 
projector with which you can view 
diagrams and illustrations en- 
larged to a size that makes them 
easy to see and understand. 


HEAR your instructor 


SEE 2000 illustrations 


It’s even better than the classroom, 
because you can repeat the instruc- 
tor’s lectures until they‘re thor- 
oughly understood. 


You learn quicker when you see 
diagrams and illustrations in black- 
board size. 


READ from reference library 


You receive complete books, pamph- 
lets and manuals to supplement 
your instructor's lessons. 


your questions 
ASK on tape 
Tell your instructor about* é 
anything that puzzles you 
and get his answers back 
pronto. 


<a> 


& 


BE A SUCCESS... ACT NOW! 


Millions of television set owners are demanding qualified 
television technicians to service their sets. There is a 
tremendous shortage of such qualified men today and 
will be for many years to come. Get in on the ground 
floor of this booming industry and be prepared to accept 
i a steady, big pay job for life. We can qualify you 
i quickly, easily, surely—and help get you a job when 
| you complete your course. Send for illustrated booklet 
that gives the complete details. 


The De Forest-Sanabria Corp. 


An affiliate of American Television, Inc. 


5050 North Broadway, Chicago 40, Illinois 


January, 1951 


MAIL COUPON TODAY! 


ae Forest-Sanabria Corporation 
orest FREE BOOK 
50 © Broadway, Chicago 40, Hl. TELLS HOW 
Dear Sirs: 

Please send me copy of your free illustrated booklet 
which describes the new TRANSPONDENCE method of 
learning television at home under the direction of 
Dr. Lee de Forest and U. A. Sanabria. 


NAME 
ADDRESS 
city 


AGE 


STATE 
(Mail in envelope or paste on a postcard.) 


See these big-space ads! They’re appearing in the Satur- 4 
day Evening Post, Life, Look, and Collier’s Magazine. ' 
Each is loaded with stop-appeal and sales-appeal. Each 
one features an endorsement of your service by a famous 
star such as Paulette Goddard, Marie Wilson, Diana 
Lynn, or Patrice Munsel. 


RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; fl 
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ERE’S the hardest hitting . . . and the most complete advertising campaign 

ever planned, to bring service business to every dealer who displays the 
Sylvania emblem. 

All during 1951, your prospects are certain to SEE, HEAR, and READ about 

your expert service in magazines, on television, and through window displays. 


The great Nation-wide TV show, “Beat the 
Clock,” featuring Bud Collyer over CBS-TV, 
will go to bat for your service and the Sylvania 
products which you sell. Clever animated car- 
toon commercials on the CBS-TV station in 
your area will inform prospects of your expert 
workmanship and prompt service. 


“Service business is 
booming . . . tie-in 
with Sylvania’s na- 
tional advertising and 
get a bigger share!’ 


Tying everything together is the greatest and most 
colorful dealer tie-in program you have ever seen! 

You get FREE giant, full-color displays of the fea- 
tured stars. You get counter cards... bright window 
streamers . .. spot radio announcements . . . mailing 
pieces . . . all designed to identify you as the Sylvania 
Service Dealer advertised on television and in the 
national magazines. 


Ask your jobber for full information about the bigger- 
than-ever 1951 Service Dealer Advertising Program. If 
be can’t give you all the facts, mail the coupon now! 


Be sure to display this emblem. Put up these 
RADIO Sylvania decals right now! This seal is the tar- 
LEVISIC get of the whole Sylvania Service Dealer cam- 
SERVICE paign. Put them on your windows and on your 
\ mes / trucks. Made in 8-inch and 12-inch sizes. Order 
a supply from your jobber TODAY! They’re 

free! 
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FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SEIS 
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and INSTRUMENTS 


320K SIG. GEN. KIT $19.95 
Wired $29.95 


Mew 950K COND.-RES. COMP. 
BRIDGE KIT $19.95 Wired $29.95 | 


« 44 

Kee ds } 
Harry R. Ashley, President of EICO, inspecting the use of 
the EICO Model 425 Oscilloscope and Model 221 Vacuum 


Tube Voltmeter at one of the important alignment positions 
on the Emerson television production line, New York plant. 


Mew \040K BATTERY ELIM. 
KIT $22.95 Wired $29.95 


For Laboratory Precision at Lowest 
Cost—the Leaders Look to EICO! 


OR electronics test equipment, there’s no tougher proving ground 

than the factories where TV sets are made. There’s where the pace 

is fastest, precision requirements the highest, costs the tightest—and Mew 221K VIVM KIT $23.95 
day-after-day dependability an absolute must. Wired $49.95 


STIK VOM KIT $14.95 
Wired $17.95 


In both the giant New York and New Jersey television plants of the 


Emerson Radio & Phonograph Corporation — at the many critical 

constant-duty testing positions along the production line—EICO instru- 

i ments stand guard. For Emerson has found that for speed, accuracy and 

145K age ry Sah $18.95 trustworthiness, at lowest cost, EICO instruments always deliver the 


fullest measure of value. 


From coast to coast, in one leading TV factory after another, this is 
HV PROBE the experience—this is the proof of EICO superiority—that is repeated 
(Wired only) $6.95 again and again. The top-flight TV set makers have discovered—and 
over 50,000 servicemen have learned—that for the industry’s greatest 


RF instrument values, at the industry’s lowest costs—it’s EICO! 
PROBE KIT $3.75 
Wired $5.95 Be sure you look at the EJCO line before you buy any higher-priced 
equipment! Each EICO product is jam-packed with unbelievable value. 
C5 SMC YOU be the judge—compare EICO at your local jobber today—and 


CRYSTAL SAVE! Write NOW for free newest Catalog R. 


ee 
Mew 425K 5” SCOPE KIT $39.95 
Wired $69.95 


ELECTRONIC INSTRUMENT CO., Inc. 
276 NEWPORT STREET, BROOKLYN 12, NEW YORK 


© 1950, Electronic Instrument Co., Inc. 


360K SWEEP GEN. KIT $29.95 
Wired $49.95 
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Improving 


(Older 
TV Sets 


Unlike AM radios, video receivers should 
be checked at least once a year in order 


to restore their new-set picture quality. 


receivers were sold, and an addi- 

tional two million sets found their 
way into American homes in 1949. 
While the majority of these sets are 
performing satisfactorily, most of 
them will require some repairs after 
the first year of operation. Even if an 
actual failure does not occur, most 
viewers realize that their pictures are 
not as bright and clear as they were 
when the set was new. Many earlier 
models feature 10 or 12 inch screens 
which appear small in comparison with 
the new full-sweep, large screen mod- 
els. 

In overhauling and improving the 
performance of these television receiv- 
ers the service technician will find a 
source of profit which will grow as 
more and more “old” sets come up for 
service. In many instances it will be 
profitable to include this overhaul and 
picture improvement in a second year 
service contract, a procedure already 
advertised by some enterprising serv- 
ice organizations. 

The actual work required depends 
on the condition of the set and whether 
a new, large screen tube is to be used, 
or the sweep on the present tube 
merely expanded. In the following 
paragraphs the basic steps of such an 
overhaul are outlined and finally the 
problem of inserting a larger picture 
tube is taken up. 


Er 1948 over a million television 


Dim Pictures 


The most frequent complaint in the 
case of dim pictures is loss of bright- 
ness. This can be due to any or all of 
these causes: 

1. Dust on face of picture tube. 

2. Weak picture tube or weak ion 
trap. 

3. Low high voltage. 

The photograph in Fig. 1 is a good 
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WALTER H. BUCHSBAUM* 


example of the dust problem. Because 
of the electrostatic charge on the face 
of the picture tube, dust not only col- 
lects easily but tends to stick to the 
glass. Some receivers have a dust- 
proof space between the picture tube 
screen and the safety glass but in the 
majority of the sets, a good coating of 
dust accumulates on the screen. 

Cleaning the face of the picture tube 
is accomplished easiest by using win- 
dow cleaning fluid or water and a very 
soft cloth. 

Where a weak picture tube is sus- 
pected make sure that the picture tube 
is at fault by re-adjusting the ion trap 
magnet first. Permanent magnet types 
often lose some of their strength and 
it is therefore advisable to have an ex- 
tra single and double magnet ion trap 
on hand. If the ion trap cannot pro- 
duce a bright enough picture, the d.c. 
voltages on the picture tube cathode, 
grid, and first anode should be meas- 
ured next. Most magnetically de- 
flected tubes should give full bright- 
ness with about zero to 8 volts be- 
tween cathode and grid. First anode 
voltages usually range from 500 to 250 
volts. 

If the second anode voltage of the 
picture tube is low, this will also re- 
sult in a dim picture. The most de- 
pendable way of ascertaining this is 
to measure the high voltage directly 
at the picture tube with a high voltage 
probe and v.t.v.m. unless a special high 
voltage meter is available. Some serv- 


* Author of the recently published book 
“Television Servicing, Principles and Practice” 
(Prentice-Hall). 


Performance of 


Fig. 1. Dust on the picture tube face 
is one of the frequent causes of the 
complaint that the pictures are dim. 


ice technicians can approximate the 
voltage by the length of the arc they 
can draw from a grounded screwdriver 
to the second anode terminal, but this 
is not an exact procedure. 


Weak Tubes 


If the high voltage is lower than 
about 7 kv. for a 10 or 12 inch tube, 
one of several components may be at 
fault. The tubes should be exchanged 
first. In 1948 and 1949 models the most 
frequently used horizontal output tube 
was the 6BG6, and this is a likely cul- 
prit. The 6W4 or 5V4 damping diodes 
are the next likely offenders and the 
1B3 high voltage rectifier the least 
likely. Occasionally the horizontal os- 
cillator tube may be weak and some- 
times the trouble is due to low “B 
plus” voltages caused by an aging 
rectifier tube. 


Weak Components 


If tubes and operating voltages ap- 
pear to be correct, the flyback trans- 
former might have changed, due to a 
change in the powdered iron core. 
Since the circuits seem to function but 
are merely weak, a resistor or con- 
denser failure is not likely, with one 
exception. In most receivers a 1 meg- 
ohm resistor is used in series with the 
high voltage lead, and a high voltage 
condenser connects to one side of this 
resistor. 

The high voltage condenser is rarely 
at fault, but the resistor may change 
in value or develop a very high resist- 
ance. This results in low second anode 
voltage and very poor regulation. 
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Fig. 2. Wiring diagram of a conventional phase detector drive circuit. 


MEASURE RESISTANCE 


MEASURE 
SHORT RESISTANCE 
HERE ANT. ANT. 
TERMS TERM 


Fig. 3. Checking for bad antenna connections. 


When the screen is dark, the high volt- 
age may be sufficient but as soon as the 
brightness control is advanced the high 
voltage drops considerably. A defec- 
tive 1 megohm resistor or a gassy 1B3 
are almost invariably the cause of this 
defect. 

Occasionally the customer is unwil- 
ling to purchase a new picture tube if 
his is only slightly dimmer and de- 
mands that something be done to in- 
crease the brightness of his old tube. 
By increasing the high voltage, a 
brighter picture can usually be ob- 
tained even on an old tube, but at the 
expense of tube life. A 10BP4, for ex- 
ample, will never last as long if oper- 
ated at 13 kv. than if the prescribed 
9.5 kv. is applied. Before attempting 
to increase the high voltage, check to 
make sure that sufficient width and 


height are obtained, because at higher 
second anode potential the picture will 
shrink somewhat. 


Cireuit Changes 


To increase the high voltage several 
or all of the following steps may be 
required: 

a. Return low side of high voltage 
condenser to plate of damper tube. 

b. Reduce screen resistor of 6BG6 to 
8000 ohms, 5 watts. 

c. Remove all connections to the 
vertical sweep section from point A in 
Figs. 2, 4, and 5, and return them to 
the highest “B plus” point instead. 

d. If a damping resistor is used, sub- 
stitute a 10,000 ohm, 30 watt unit in 
its place. 

e. Add a second 500 uzfd. high volt- 
age condenser. This condenser is con- 
nected between the second anode ter- 
minal side of the 1 megohm resistor 
and the plate of the damper tube. 


Poor Contrast and Sensitivity 


Many complaints state that the pick- 
up from distant stations is poor after 
the first year of service or that the pic- 
ture does not have the contrast and 
crispness it used to show. Most of 
these defects are due to aging of tubes, 
although some other factors can also 
be responsible. 

The i.f. amplifier tubes are usually 
good for only one year. After that 
time their transconductance drops con- 
siderably and while not completely bad 


Fig. 4. Diagram of the most commonly used synchroguide circuit. 
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they may register as slightly weak on 
the tube tester. Since the tube tester 
does not show their performance at 
the i.f. frequency, the best method is 
to check them by substituting new 
ones. If the same tube type is used 
for substitution it is rarely necessary 
to realign the i.f. coils. In some in- 
stances, however, a complete realign- 
ment will greatly improve the per- 
formance of the set. A complete align- 
ment should be done only with the 
manufacturer's alignment instructions 
and the proper instruments, including 
a sweep generator, marker, and oscil- 
loscope. The improvement in perform- 
ance of a properly aligned set is well 
worth the extra time and work. 

When pick-up from distant stations 
appears good, but the crispness of the 
black and white portions is lacking, 
the video amplifier tube may be weak. 
Occasionally a video peaking coil opens 
up, which results in smearing of the 
image from left to right. 

The tubes in the front end tuner are 
also likely to deteriorate after a year 
or so of service. While replacement of 
the r.f. amplifier and mixer tube rarely 
causes any trouble, the oscillator tube 
is often very critical. In the RCA 
Model KRK-2 tuner, for example, the 
6J6 oscillator tubes were hand-picked 
for each unit and not every 6J6 will 
work as an oscillator on all channels. 
In any event, when the oscillator tube 
is replaced it usually means that the 
oscillator coils must be realigned for 
all channels. Tuning the local oscilla- 
tor can be done on a station signal 
from the air, provided the sound and 
picture i.f. sections are aligned Gor- 
rectly. Adjust the oscillator coil’s slug 
for each channel, starting with Chan- 
nel 13. To make sure that the fine tun- 
ing control will compensate for any 
slight frequency drift, set this control 
to a halfway point when adjusting the 
oscillator. Check and recheck all avail- 
able stations for good sound and pic- 
ture, in each case making certain that 
the fine tuning knob is in a center 
position. 

Poor reception from distant stations 
and intermittent reception on any 
channel are often due to corroded an- 
tenna connections. These connections 
of the lead-in to the antenna elements 
are subject to all kinds of weather 
conditions and naturally tend to cor- 
rode and oxidize even if all parts are 
aluminum or brass. It is very difficult 
to judge the connections by their ap- 
pearance. Measuring d.c. resistance as 
shown in Fig. 3 is often the quickest 
way. If the terminals appear badly 
corroded they should be replaced. 


Changes For Increased Sensitivity 

If it is desired to increase the sen- 
sitivity of a particular receiver, sev- 
eral different steps are possible: 

a. Substituting higher gain tubes. If 
the receiver uses 6AU6 tubes as i.f. 
amplifiers, 6BC5’s or 6CB6’s may be 
used. It should be noted, however, 
that these tubes have different tube 
capacities and their use will mean re- 
aligning of the i.f. section. The 6BC5 
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is different from the 6AU6 in that the 
suppressor grid is connected to the 
cathode internally. This means that 
pin #2 on the 6AU6 must be discon- 
nected from ground and remain uncon- 
nected if a 6BC5 is to be used. The 
6CB6 is a higher gain tube than the 
6AG5 or 6BC5 and its suppressor grid 
is not internally connected to the cath- 
ode. By using higher gain tubes as 
outlined above, the increase in sensi- 
tivity may be as much as two times. 

b. For the reception of Channels 7 
to 13 it may be advisable to use a 6AK5 
r.f. amplifier in place of the 6AG5 used 
in the Standard Coil and similar tun- 
ers. If a 6J6 or other triode is used 
in the r.f. stage it cannot be replaced 
by a higher gain tube. 

c. In some receivers it is possible to 
increase the i.f. and r.f. gain by con- 
necting these tubes to a higher “B 
plus” point. Usually the “B plus” volt- 
age is about 135 to 150 volts. If the 
plate and screen resistors are returned 
to a 200 or 250 volt point instead, addi- 
tional amplification will result. 

d. As a last resort the i.f. response 
curve may be changed so as to bring 
the picture i.f. carrier to the top of the 
slope and narrow the over-all curve 
down to obtain more gain. This should 
only be attempted if a sweep genera- 
tor, marker, and oscilloscope are avail- 
able and the technician is thoroughly 
familiar with i.f. alignment procedure. 


Increased Width 


Occasionally the customer complains 
of insufficient width or else the width 
problem comes up when the second 
anode voltage is raised. In some in- 
stances the technician wants to im- 
prove the picture size by substituting 
a new, full sweep screen cut-out in 
place of the old rectangular mask, or a 
new picture tube is used which might 
require more sweep. Barring weak 
tubes or a deteriorated flyback trans- 
former or deflection yoke, it will be 
necessary to change the circuit to ob- 
tain more width. Two different ap- 
proaches are possible, either the drive 
on the horizontal output tube can be 
increased or else the high voltage can 
be lowered. 

Lowering High Voltage 


a. Shunt the width coil with a .05 to 
.1 wfd condenser. 

b. Connect a 100 to 500 uufd. mica, 
1000 volt condenser from the plate of 
the damper tube to ground. 


Increasing Drive 


This depends on the type of horizon- 
tal oscillator used. Steps a. and b. will 
help with all types of oscillators. 

a. Increase screen voltage of the 
6BG6 up to 300 volts above cathode 
by changing the screen resistor. Do 
not exceed the screen current of 15 ma. 
at 300 volts. 

b. If the vertical oscillator and out- 
put tube obtain their “B plus” voltage 
from the horizontal boost voltage 
(point A in Figs. 2, 4, and 5) connect 
them to the next highest “B plus” point 
instead. This will cause the boost volt- 
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age to increase and produce more 
sweep as well as more high voltage. 

c. The circuit in Fig. 5, is typical of 
receivers like the RCA 630 and many 
similar models. To increase the drive 
on the 6BG6 change R, to 1 megohm, 
R, to 470,000 ohms, and C, to 2000 uxfd. 
Changing C, to 330 uzfd. and R: to 10,- 
000 ohms may also improve the width. 

d. The circuit shown in Fig. 4, is used 
in later models and is today probably 
the most widely used horizontal oscil- 
lator. To obtain more width change 
C; to 2000 uwufd., C, to 1500 uxfd., and 
R, to 10,000 ohms. 

e. The phase detector type of hori- 
zontal oscillator shown in Fig. 2, is 
used in such receivers as the Admiral 
20A1 series and many other recent, low 
cost models. To increase the width, 
C; can be either increased to 30 uzfd. 
or reduced to 10 wzfd., depending on the 
individual receiver. C; can be changed 
to 390 uxfd., C, reduced to 220 wufd. and 
R, can be made 10,000 ohms, 2 watts, 
with the electrolytic C. replaced by a 
paper, .25 ufd., 600 volt condenser. This 
provides a higher voltage for the oscil- 
lator and reduces the loading at point 
A at the same time. 

Increasing Height 

As in the preceding discussion on in- 
sufficient width, tubes and the trans- 
former are the most likely reasons for 
insufficient vertical sweep. In some re- 
ceivers additional sweep can be ob- 
tained by returning the red, or “B 
plus,” lead of the vertical output trans- 
former directly to the highest avail- 
able “B plus” point. When sufficient 
high voltage and width are present the 
red lead from the output transformer 
may be connected to the boost voltage 
(point A in Figs. 2, 4, and 5) through 
a 3300 ohm decoupling resistor. An 8 
to 30 uwfd. electrolytic condenser should 
be connected from the transformer “B 
plus” to “B minus” or ground. To in- 
crease the height further, the resistor 
in series with the vertical linearity 
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Fig. 5. Diagram of synchrolock drive circuit. 


Deflection 
Tube Size Angle 2nd Anode Focus Coil 

(in inches) (in degrees) (in kv.) (type) 
10 50 9.5 RMA +106 
12 54 9.5 RMA +106 
15 54 9.5 RMA +106 

or 109 
16 (16AP4) 54 12 RMA +109 
16 (16GP4, round) 70 12 RMA 2109 
All other 16 round 63 12 RMA +109 
All 16 rectangular 68 12 RMA +109 
19 68 12 RMA +109 


Table 1. Important variations in some of 
the most commonly used cathode-ray tubes. 


control, usually about 560 ohms, can 
be reduced to 100 ohms. The 1 megohm 
series resistor in the height control cir- 
cuit can be reduced to about 220,000 
ohms, permitting a wider range of 
height adjustment. 


Improving Sound 


If the set has been completely re- 
aligned, the sound i.f. and discriminator 
will have been checked and tuned for 
best sound quality. The sound am- 
plifier stages rarely require attention 
other than replacement of weak tubes. 
In the event that the set has not been 
realigned it is often advisable to re- 
touch the sound i.f. and discriminator 
transformers. 

In the photograph in Fig. 6, the re- 
touching of the ratio detector trans- 
former in a Westinghouse 12 inch table 
model is illustrated. The receiver is 

(Continued on page 96) 


Fig. 6. Checking alignment of ratio detector transformer in a Westinghouse receiver. 
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An RCA projector 


The Ampro “Stylist.” 


By 
DON D. EMERSON 


With the exception of the input stage 


these sound systems are essentially the 


Nervicing The 16mm. 


\ 


same as any conventional audio amplifier. 


ITH the tremendous strides 
taken in the audio-visual edu- 
cation field in the past few 


years a new service that can be ren- 
dered by the radio technician has de- 
veloped. Servicing the 16mm. sound 
projector is a field of its own; but the 
servicing of the sound and minor me- 
chanical adjustments can be handled 
by the average technician. Fortunately, 
most of the 16mm. machines are 
equipped with instruction manuals, 
complete with schematics of the am- 
plifier, etc. You will also find that 
many manufacturers are very cooper- 
ative when it comes to supplying serv- 
ice information as well as up-to-date 
service bulletins at a very moderate 
cost. You will also find that a few 
companies prefer to service their own 
equipment and these few will be reluc- 
tant, if they do not flatly refuse, to 
cooperate when you indicate your in- 
tention of servicing their machines. 
With the exception of the input 
stage, there is essentially no differ- 
ence between the sound system of a 
projector and that of any conventional 
audio amplifier. This input stage has a 
tendency to throw the old “seat of the 
pants” technician off his balance 
though for this first stage is capable 
of giving a remarkable imitation of 
many common amplifier troubles; such 
as open or shorted coupling and bypass 
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condensers or even motorboating fil- 
ters. Learning to spot these ailments 
can save the technician many hours 
of tedious labor. 

This input stage is more mechanical 
than electronic in its operation and it is 
very important that everything in this 
stage be working properly. Before we 
go into the operation of this stage in 
detail, first let us examine its func- 
tion. 

Although there are several methods 
of achieving sound-on-film, the 16mm. 
field has narrowed itself down to 
either a variable density or variable 
area system of recording that is very 
satisfactory. On the edge of the film, 
opposite the sprocket holes (see Fig. 1) 
there is a continuous strip on the film 


Fig. 1. (Left) Variable area sound track, 
and (Right) the variable density sound track. 


SOUND PROJECTOR 


that is not divided by the framing 
lines; this is the sound track. This 
sound track varies in density in direct 
ratio with the audio intelligence it 
represents. A bright light is focused on 
this film in the form of a very narrow 
rectangle at right angles to the edge 
of this film. As the film passes in 
front of this light, a photoelectric cell 
on the opposite side of the film from 
the light source picks up the resultant 
variations in light intensity. These 
variations are translated into minute 
electrical currents by the photoelectric 
cell. This cell is coupled to the amplifier 
and from there on, the problems usu- 
ally encountered are no different from 
those developing in any normal audio 
amplifier. 

Simple as all this sounds, there is 
plenty that can go wrong at this point 
without looking any further and right 
here is the stumbling block for most 
uninitiated technicians. 

In Fig. 3, we see a typical input 
stage. This stage is made up of film 
guides, a flywheel and drum, exciter 
lamp, optical system, and photoelectric 
cell. These components function as 
follows: The film guides control the 
lateral positioning of the film over the 
stabilizer drum. These guides, in most 
machines, can be adjusted and do occa- 
sionally go out of adjustment. This 
can be recognized as a motorboat ef- 
fect in which the framing lines of the 
picture interrupt the exciter light as it 
passes to the photoelectric cell. This is 
easily spotted by the fact that this 
thumping will be in step with the flow 
of film over the drum and only exists 
while the film is in motion. Another 
effect will be a “hissy” type of distor- 
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tion and very low volume as the bulk 
of the light bypasses the sound track 
on its way to the photoelectric cell 
with only a small portion picking up 
the sound track. 

The flywheel and drum form a sta- 
bilizer which insures that the film is 
kept taut and moving at a constant 
rate as it passes in front of the exciter 
light. Trash on this drum will produce 
a thumping noise that is easily recog- 
nizable because this noise is produced 
only while the drum is in motion and 
is not dependent on the film being 
threaded up. This trash can be so mi- 
nute that it is difficult to see, even so 
small an object as a bit of hair will up- 
set the entire operation. It is very 
essential that this drum be perfectly 
balanced and moving very freely. The 
slightest touch should set it in motion. 
If this drum is not rotating freely, the 
film will not ride smoothly, instead, it 
will have a tendency to ride in and out 
causing a distortion, not unlike that of 
an open screen bypass condenser in ex- 
treme cases, or more usually a flutte 
or Wow. 

The exciter lamp is the heart of the 
entire system since it supplies the light 
that actuates the photoelectric cell 
This lamp is usually a low voltage, 
high current device and in most cases 
this supply is furnished by a high fre- 
quency oscillator. If the customer's 
complaint is “no sound” and an ohm- 
meter check proves the lamp to be OK, 
investigate the oscillator circuit. A 
word of caution; the fact that the lamp 
is not burning while the amplifier is 
working does not necessarily mean this 
circuit or the lamp is defective. Many 
machines have the circuit so arranged 
that the exciter supply is not fully 
operational until the projection lamp, 
motor, and amplifier are on! Be sure 
the machine is in full operation before 
you decide this is the trouble. If the 
bulb is burned out, make certain that 
you replace it with exactly the same 
type of lamp. The placement of the 
filament of the exciter lamp is very 
critical and the base of the bulb is so 
arranged that no mistake can be made 
here. It is necessary that the filament 
of the exciter lamp line up perfectly 
with the tiny slot in the optical system 
to get proper operation. Be sure the 
lamp is secure in its base. A loose base 
that can shake with motor vibration 
will cause plenty of grief. The vary- 
ing intensity of the light on the pho- 
toelectric cell will create some peculiar 
noises! Question your customer closely 
to insure that he hasn’t replaced the 
burned out lamp with the wrong kind. 
Remember this, only the proper lamp 
will work in a given machine. It might 
light up all right, but the filament may 
be lateral instead of vertical or vice 
versa. Another thing to remember; if 
the complaint is “low volume” and the 
exciter lamp does not produce a good, 
full brilliance, you have probably dis- 
covered the trouble. 

In many cases the volume of the 
projector sound is controlled by vary- 
ing the intensity of the exciter lamp. 
Don’t fly into the exciter circuit with- 
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out making certain the volume control 
is well advanced and you still have no 
light. In one model, the Movie-Mite, 
there is no exciter lamp! A small 
amount of the light produced by the 
projection lamp is utilized for this pur- 
pose. Some exciter lamps are lighted 
by a special winding on the power 
transformer or a separate transformer; 
although the latter two are seldom 
seen in the more modern 16mm. ma- 
chines. I hate to be repetitious, but 
be sure you have the machine in full 
operation before you decide that the 
exciter lamp or its circuit is inoper- 
ative! 

The optical system is the critical 
baby and the most unlikely to become 
out of adjustment. Again question your 
customer carefully as to the machine’s 
history and whether or not he or any- 
one else has tampered with this as- 
sembly. As shown in Fig. 2, the light 
from the exciter lamp is condensed and 
focused across the film track in a thin 
line at right angles to the edge of the 
film. Unless you are certain the trou- 
ble is here, do not tamper with the 
lens assembly or the tiny slot through 
which the light is beamed. 

If the audio amplifier has passed a 
good proof-of-performance test and the 
sound still isn’t right, here are a few 
clues: Severe garbled sound exists if 
the slot of light is not at right angles 
to the edge of the film as shown in Fig. 
2. A very “bass-y” effect will appear if 
this light strip is too wide, generally 
caused by the optical system being out 
of focus and not the slot being out of 
adjustment. A crisp absence of lows 
and low volume exists if this band of 
light is too narrow. Whether the band 
is at one extreme or the other, the ma- 
chine will demonstrate distortion of 
some sort if it isn’t properly adjusted. 
If it should be necessary to readjust 
the slot, the type of machine you are 
working on will be the clue as to the 
next step. Some optical systems have 
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Fig. 2. Mechanical details of input stage. 


to be dismantled before you can get to 
the slot. In others, this adjustment is 
made by a setscrew on the side of the 
lens holder. You will also find that 
many slots cannot be adjusted at all; 
since it is unusual to ever have to 
tamper with this after it is once prop- 
erly set at the factory. Do not tamper 
with the slot unless you know it is out 
of adjustment. The next step is to 
focus this light on the film. This focus- 
ing is done by sliding the entire optical 
assembly back and forth in its holder 
until the light beam is at right angles 
to the edge of the film and in a thin 
line about the size of this dash——. The 
best way to adjust this is to have a film 
in the machine when the adjustment 
is made. You can easily tell when the 
system is focused properly by the qual- 
ity of the sound when the optical 
system passes in and out of focus. An- 
other thing; if there is a minute piece 
of trash on one of the lenses or the re- 
flecting mirror, if one is used, you will 
have poor sound, if any at all! 

The photoelectric cell is mounted so 
that the only light reaching it is a light 
from the exciter lamp; this light hav- 
ing passed through the sound track 
before reaching the photoelectric cell. 
It is very seldom that you will have to 
replace this cell unless it becomes 
shorted or broken. Caution!! If you 


Fig. 3. Cutaway view of a section of the Ampro “Premier-20” 16mm. sound-on-film pro- 


jector. 


(A) Curved film guide, (B) sound drum, (C) flywheel, (D) curved film guide, (E) 


optical system, (F) exciter lamp, (G) photoelectric cell, and (H) motor speed governor. 
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are servicing the amplifier, always re- 
move the photoelectric cell and wrap it 
carefully in cloth or tissue to protect 
it from bright light. This is, of course, 
assuming you are servicing a set which 
has the photoelectric cell mounted 
right on the amplifier chassis. The 
photoelectric cell operates with a plate 
supply that varies from about 45 to 90 
volts. This is a very stable d.c. If the 
customer’s complaint is low volume, in- 
sufficient photoelectric cell voltage 
may be the reason. In some machines, 
this cell supply is lowered in conjunc- 
tion with other volume controlling de- 
vices; so make sure you have the 
volume control well advanced when 
measuring this voltage. If the volume 
control has two decks, it is usually a 
good clue that one of them is control- 
ling the photoelectric cell voltage and 
the other is controlling the current to 
the exciter lamp. Sometimes this cell 
pot is located elsewhere on the chassis 
and can be adjusted with a screw- 
driver. Be careful when advancing 
this control that you do not have too 
much voltage applied to the cell. This 
will be apparent if the photoelectric 
cell takes off in a high pitched squeal 
or a motorboating sound. Many mod- 
els of machines don’t have this pot and 
the photoelectric cell supply is a fixed 
voltage. 

For perfect reproduction, the film 
should pass the optical system at a 
uniform rate of 24 frames-per-second. 
For perfect synchronization with the 
picture, the sound track should lead 
the picture by 26 frames. Many pro- 
jectors are equipped with a “Sound-Si- 
lent” switch and many times this switch 
is accidentally left in the “Silent” posi- 
tion while the operator attempts to run 
a sound movie. In this case, one of two 
things will occur; either very low in- 
distinguishable sound (caused by the 
film moving past the exciter light at 
too slow a speed) or no sound at all. 
The latter is caused by a special cir- 
cuit arrangement to prevent the for- 
mer. Always make certain that this 


switch, if the machine has it, is in the 
“Sound” position before attempting to 
service the sound. 

As I have attempted to point out, the 
servicing of the sound in these ma- 
chines is not at all difficult if you fully 
understand what is supposed to happen 
when the machine is operating cor- 
rectly. Fortunately, most of the compo- 
nents are readily available and unless 
something serious, such as a broken 
lens, worn film guides or a burned out 
oscillator coil is the trouble, you should 
find all the parts you need at your local 
wholesale house. 

If you have a projector that is me- 
chanically defective, it is best to return 
it to the factory. The majority of cam 
and shuttle arrangements used in the 
operation of the claw are matched 
movements and expensive; so there is 
no advantage in tackling the replace- 
ment of this type of unit when the fac- 
tory or an authorized service depot can 
do a much better job. However, there 
is still plenty that you can do to these 
machines to keep them in operation; 
providing the trouble isn’t too serious. 

Briefly, let’s discuss how motion pic- 
tures work. The fact that the human 
eye is lazy and has a persistence of 
vision, is the only reason that movies 
work at all. Movies as they appear on 
the screen are nothing but a series of 
still pictures flashed on the screen in 
rapid succession. Each of these still 
pictures is called a frame. The secret 
of the entire operation lies in the ac- 
tion of the claw and shutter. These 
two work together in such a way as to 
insure that no light will get from the 
lamphouse to the film while the film is 
in motion. As soon as the claw starts 
to pull the film past the aperture, the 
shutter closes off the light until the 
film is at rest again and the next 
frame is ready to be flashed on the 
screen. Shutters vary in different ma- 
chines but their effect is the same. 
Some models have the shutter inter- 
rupt the film more than once during 
the time the film is at rest in the aper- 


Fig. 4. Threading diagram for the 16mm. Ampro “Premier 20” sound-on-film projector. 
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ture. These unnecessary interruptions 
actually help to smooth out the oper- 
ation and greatly reduce flicker. 

If the shutter should get out of ad- 
justment, the figures on the screen will 
streak either upward or downward de- 
pending on whether or not the shutter 
is leading or lagging the actual move- 
ment of the film. There are usually 
one or more screws that may be loos- 
ened to allow you to slide the shutter 
either forward or backward a few de- 
grees, giving you enough leeway to 
stop the streaking. 

Another adjustment along the me- 
chanical lines that can be done in the 
shop is the setting of the motor speed. 


In many machines, this is held to a 
definite rate by a governor that has 
either a single or double set of con- 


tacts. These contacts are controlled 
by a setscrew which opens or closes the 
gap versus spring tension. If the gov- 
ernor has a pair of contacts, one set 
will furnish the speed control for the 
sound speed and the other set for the 
silent speed. If the sound speed is not 
proper it will be apparent in the sound 
reproduction. The silent speed should 
be as close to 16 frames-per-second as 
you can get it. Caution! Before ad- 
justing the motor governor, make cer- 
tain there isn’t something wrong 
elsewhere to cause the change in speed. 
You may save your customer the cost 
of a new motor. 

As a protection against fire, there is 
a device installed in most machines 
which is called a fire shutter. This 
shutter is usually a wafer shaped disc 
of metal which has been perforated 
one or many times with tiny holés 
Should the motor speed slow to a rate 
that might permit the intense light 
from the lamphouse to harm the film, 
the fire shutter will drop down cutting 
off a large percentage of the light. If 
you have a machine which puts out a 
very small amount of light, leaving the 
picture on the screen difficult to see, 
you will probably find that the fire 
shutter is stuck in the down position. 
Most fire shutters work on a centrif- 
ugal basis; that is, they will fall down 
across the aperture should the speed of 
the mechanism slow to a dangerous 
rate. Some machines depend on the 
rush of air that cools the lamp for this 
function and if there is a leak any- 
where, it will cause the fire shutter to 
fall. One other safety device that has 
been installed on some machines is an 
automatic trip to disengage the mech- 
anism from the motor should the film 
get stuck somewhere. The mechanism 
is again placed in motion by raising a 
lever which reengages it with the mo- 
tor drive. 

There are other adjustments that 
‘an be made on the machines to pre- 
vent unnecessary noise as the film 
passes through the gate or to prevent 
loss of the upper or lower film loop. 
Unfortunately, these adjustments vary 
with different models of machines and 
it would take a text of many pages to 
give the details for adjusting the lat- 
eral and vertical cut of the claw and 

(Continued on page 102) 
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HEATING 


By 
ED BUKSTEIN 


the metal to be heated acts as a 

secondary of a transformer, and 
the currents induced in the metal pro- 
duce the heat. When the material to 
be heated is a nonconductor of elec- 
tricity, dielectric heating is employed. 
In this system, the material to be 
heated is used as the dielectric of a 
condenser. 

The principle of dielectric heating 
is illustrated in Fig. 2. An r.f. voltage 
is applied to the condenser so that its 
plates are driven alternately positive 
and negative. The positive plate of 
the condenser exerts an attracting 
influence on the electrons in the die- 
lectric, and the negative plate repels 
these electrons. As a result, the elec- 
tron orbits in the dielectric are dis- 
torted first in one direction and then 
in the other, millions of times per 
second. The power consumed in the 
process of altering the electron orbits 
manifests itself as heat in the dielec- 
tric. 

One advantage of dielectric heating 
is that the work heats uniformly 
throughout its mass When other 
heating methods are employed, the 
outside of the work heats first, and 
the heat slowly penetrates to the in- 
terior. Not only does this produce 
nonuniform heating and distortion of 
the material, but also causes the sur- 
face to become overheated or even 
charred before the temperature of 
the interior is raised sufficiently. Ac- 
tually, when dielectric heating is em- 
ployed, the interior of the work heats 
slightly faster than the outside due 
to heat radiation from the surface. 
This, of course, can be easily con- 
trolled, but when desired, the mate- 
rial can actually be heated from the 
inside out. 

Dielectric heating time is measured 
in minutes instead of the hours re- 
quired by older heating methods. Con- 
sequently, production time and cost 
are considerably reduced. 


| ke THE induction heating system, 


Dielectric Equipment 


The equipment used for dielectric 
heating is similar in design to that 
used for induction heating. The die- 
lectric heating unit consists essential- 
ly of a_ self-excited oscillator, its 
associated power supply circuits, and 
an automatic process-timing device. 
Colpitts, Hartley and other conven- 
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Fig. 1. By means of dielectric heating, a plywood panel is 
formed and the glue set in 120 seconds. Each panel. when 
sawed, will yield four curved fronts for radio cabinets. 


Some interesting facts you should know about 


this popular and widely used industrial process. 


tional oscillator circuits are common 
in this application. 

In many cases, the same unit is 
usable for either induction or dielec- 
tric heating. The r.f. output is fed to 
a heating coil for the former applica- 
tion, or to a pair of plates for the 
latter. 

In dielectric heating, the amount of 
heat developed in the work is in pro- 
portion to the number of times per 
second the electron orbits are dis- 
torted. Dielectric heaters therefore 
normally cperate at higher frequen- 
cies than induction heaters. Fre- 
quencies ranging from 1 me. to 100 
me. have been used, but the 5 mc. to 
30 me. range is most common. In 
some cases, frequencies extending up 


Fig. 2. The electron orbits of the dielectric 
are distorted first in one direction and 
then in the other, millions of times per 
second, The power consumed in altering 
the orbits causes the dielectric to heat. 
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into the microwave region have been 
employed. Dielectric heaters normally 
generate powers ranging from 2 kw. 
to 100 kw. 


Applications 


The medical profession has for 
many years employed dielectric heat- 
ing (diathermy) to warm the tissues 
of the body and to produce artificial 
fever. 

The woodworking industry has long 
been harassed by the time delay pro- 
duced while waiting for glue to set. 
Dielectric heating has attacked this 
problem with the result that glue 
setting can now be accomplished in 
seconds instead of hours. This high 
speed glue setting also obviates the 
necessity of providing the additional 
storage space formerly occupied dur- 
ing glue setting. 

Fig. 4 illustrates the bonding of 
plywood by dielectric heating. Lami- 
nations of plywood are glued, stacked 
and placed between the plates. For- 
mer methods of glue setting involved 
the use of steam heating or hot plat- 
ens and often damaged the surface 
of the wood. In addition, the heat 
dehydrated the wood and caused it 
to become excessively dry. Dielectric 
heating overcomes both of these dis- 
advantages. In the first place, the 
heating is uniform and charring of 

(Continued on page 92) 
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Fig. 1. Front view of 
unit. Modulation peak 
percentages up to 
100% can be measured. 


The compressor is of the logarithmic type and features a 


meter calibrated directly in decibels of compression. 


The 


monitor indicates negative peaks by means of flasher lamp 


and a dial calibrated in terms of modulation percentage. 


HE average phone operator is 

‘ usually in a receptive frame of 

- mind when he hears about a 
gadget that will help him increase the 
communication effectiveness of his rig, 
or add to the operating convenience of 
his station. 

Described here are two such gadgets 
combined in one small package. One 
of them is a low-distortion (relatively 
speaking) logarithmic type speech 
compressor and its companion-in-arms 
is a peak-indicating modulation moni- 
tor of considerable accuracy. 

If conditions at the receiving end of 
the conversation are unfavorable to 
your transmitted signal the compres- 
sor, when used intelligently, may give 
you a very decided boost in readabil- 
ity. Be sure your audio system is 
clean in its present state and then 
limit the decibels of compression to 
the amount your present modulator 
can handle. Better still, if your rig is 
shy on audio, consider rebuilding the 
modulator so that you can at least 
modulate your carrier 100% with a 
sine wave and with negligible distor- 
tion. Then with voice modulation you 
may approach the happy compromise 
of about 10 db. of compression (10 to 1 
in power) with an all-around accept- 
able distortion content. 
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In the unit described here, a com- 
pression-level meter, calibrated di- 
rectly in decibels, has been provided 
for its invaluable assistance in obtain- 
ing optimum performance from the 
system. 

A filter network effectively reduces 
the amplitude of frequencies above 
about 3000 cycles, eliminating the 
compressor high-order distortion prod- 
ucts and keeping the radiated signal 
narrow. Low frequency attenuation, 
below about 300 cycles, has been pro- 
vided to maintain a good frequency 
balance with regard to maximum in- 
telligibility, and to remove the power 
consuming bass frequencies. 

The modulation monitor will give a 
positive indication of negative peaks 
that are too short in duration to be 
easily seen on an oscilloscope under 
usual viewing conditions. These short 
peaks may still cause overmodulation 
if they are allowed to exceed their 
proper amplitude for 100% modula- 
tion. 


The Compressor 
The basic circuit of the compressor 
has been ably presented in an earlier 


1 Floyd, George H.; “Logarithmic Compressor," 
G-E Ham News, May-June, 1950 


By 
L. ¢. WATKINS, JR.. 
W5IXO 


article', to which the reader should 
refer for important background infor- 
mation. The major difference between 
the original circuit and the circuit 
presented here is the addition of the 
calibrated compression level meter. A 
parallel-T, 60-cycle hum filter has 
also been included for an additional 
20 db. of attenuation at the a.c. sup- 
ply frequency. Many operators prefer 
dynamic microphones and with the 
extra gain of the compressor in use 
stray magnetic fields around the opér- 
ating position frequently induce an- 
noying hum voltages into the micro- 
phone. A small unavoidable amount 
of hum is also introduced in the first 
stage of amplification since the tube 
heater is supplied with alternating 
current. 

T, (secondary winding unused) may 
be nearly any small replacement type, 
push-pull plates-to-voice coil output 
transformer. It should not be mounted 
near the power transformer or filter 
choke. The actual limiting circuit con- 
sists of R, and Rect.,, connected as a 
voltage divider from the center tap 
of T, to ground. The back-to-back 
copper oxide instrument rectifier acts 
as the non-linear element of the volt- 
age divider, producing an approximate 
logarithmic shaped transfer character- 
istic. 

With sine wave input, the com- 
pressed waveform from the output 
jack of the unit very closely resem- 
bles the original waveshape. Under 
the same conditions a conventional 
clipper would have produced almost a 
square wave output with its much 
higher percentage of distortion and 
high frequency cross modulation prod- 
ucts. The sharp cut-off LC filter nec- 
essary to satisfactorily eliminate these 
high frequency components introduces 
serious distortion of its own from the 
shock excitation and resulting “ring- 
ing” effect from the square wave in- 
put signal. The copper oxide rectifier, 
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being a non-linear device, also intro- 
duces distortion but of a much lower 
magnitude. In fact it is so much lower 
that a simple RC filter does an excel- 
lent job of removing the higher fre- 
quency distortion products. No “ring- 
ing” effect in the filter is possible and 
the phase shift characteristics within 
its passband are excellent. 

Tube V: is an isolation amplifier and 
provided in its plate circuit is the out- 
put level control and a voltage divider 
proportioned so that a normal level 
voltage may be fed to the input jack 
of the regular speech amplifier. Al- 
though one section of V: is not in use, 
the circuit application is conveniently 
served by the characteristics of the 
type 12AT7 tube. 

The lead connected between J, and 
J, is the microphone push-to-talk relay 
circuit, wired through the compressor. 

The compression level meter is sim- 
ply an audio frequency vacuum tube 
voltmeter connected from the center 
tap of T, to ground. It is a simplified 
version of a circuit previously de- 
scribed? by the writer and is well 
suited for use in this application. 


The Modulation Monitor 


The basic circuit of the modulation 
monitor has also been previously de- 
scribed in detail® and again the read- 
er’'s attention is directed to that arti- 
cle for the basic theory of operation. 
Several changes have been made in 
the circuit for use in the present 
instrument. 

Modulated r.f. to operate the unit 
is taken from a two or three turn link 
placed near the final tank coil in the 
transmitter. The coupling should be 
no closer than necessary for about 
half-scale indication of M. when the 
“Set Carrier” control, Cy», is tuned 
through resonance. A length of coax- 
ial cable connects the link to the input 
binding posts at the rear of the moni- 
tor. Another short piece of coax is 
run from the binding posts to the 
3-turn link, L,, on the Millen Type 
74002 shielded plug-in coil. L: consists 
of 57 turns of No. 18 enameled wire 


Fig. 2. Top view of the completed unit showing parts layout. 
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closewound on the coil form immedi- 
ately above L;. Taps are brought out 
at 6 and 13 turns from the ground 
end of the coil to permit bandswitch- 
ing the monitor for the 75, 20, and 10 
meter phone bands. 

Demodulation is provided by a 1N34 
rectifier. It is important that r.f. not 
be allowed to get into the grid circuits 
of V, or V; as serious inaccuracies 
would result. The a.f. monitor jack 
permits listening to the detected sig- 
nal. The carrier-shift meter, M:, has 
been “red-lined” at half scale to serve 
as a convenient reference point for 
adjusting the input r.f. voltage level, 
although proper operation of the mon- 
itor does not depend on a critical ref- 
erence setting. Around 24% ma. of 
current through the meter gives about 
the right volume level in the monitor- 
ing headsets. Plugging in the head- 
set does not affect the calibration of 
the monitor. 

As stated in the original article, the 
monitor operates on a bias cancella- 
tion scheme by comparison of the a.c. 
and d.c. voltage components that re- 
sult from diode detection of a modu- 
lated carrier. The a.c. component is 
proportional to the modulation per- 
centage and is equal to the d.c. com- 
ponent when the carrier is modulated 
100%, the relationship being inde- 
pendent of carrier strength. 

By use of a resistance bridge, or 
accurate ohmmeter, R» and its dial 
may be calibrated directly in percent- 
age of modulation. Reference to Fig. 
1 will show the dial calibrated in 5% 
steps, with the 10% steps lettered in. 
The dial is marked according to the 
percentage of resistance between 
ground and the moving contact. The 
actual resistance of the stock ‘50,000 
ohm” linear potentiometer used in our 
unit was 51,500 ohms. The 90% cali- 
bration point was then 46,350 ohms, 
etc. The potentiometer should be of 


2 Watkins, Loren C., Jr.; “An Audio Oscillator 
and V.T.V.M Radio & Television News, June, 
1950 

Denham, John S.; “A Peak-Indicating Modu 
lation Monitor,’ QST, May, 1948 
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the wirewound type if it is to hold 
calibration satisfactorily. 

Potentiometer R,, adjusts the rest- 
ing bias of V, to the proper operating 
point. Potentiometer Ry» performs an 
identical function for V;. 

The energy stored in condenser Cx, 
which has been charged through a 
high resistance, Rs», furnishes operat- 
ing plate voltage for V;. When the 
tube is triggered C» discharges rapidly 
through Rw», the flasher light RL,, and 
of course the tube itself. The time 
constant of the discharge circuit has 
been made such that the filament of 
the 115-volt flasher lamp has time to 
reach full brilliance and produce a 
bright red flash through the one-inch 
diameter smooth jewel. The flasher is 
able to operate two or three times per 
second, and if V; is triggered before 
C» has reached full charge the flash 
will still occur but will be of shorter 
duration. 

The power supply makes use of gas- 
eous voltage regulator tubes to pro- 
vide the degree of voltage stability 
necessary for maintaining calibration 
of the modulation monitor. The dual 
filter condenser, Cwyw-Cn, should be 
mounted on an insulating plate so that 
its negative terminal (the can) may 
be connected to the power transformer 
high voltage center-tap and filament 
center-tap leads with insulated wire 
and grounded at one common point on 
the chassis. This prevents the circu- 
lating condenser current from flowing 
through the chassis and introducing 
hum voltages into the low level audio 
circuits. 


Construction and Adjustment 


The entire unit is constructed on a 
7 x 9 x 2 inch chassis and housed in 
an 8 x 10 x 10 inch utility box. As a 
further aid in reducing hum and r-.f. 
pickup a bottom plate is used on the 
chassis. The r.f. section of the modu- 
lation monitor is built on a sub-chassis 
placed at the left end of the main 
chassis (viewed facing the panel). The 
remainder of the monitor components 
are on another sub-chassis mounted 


Rear view showing location of the various sub-chassis. 
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Reo, Ra—10,000 ohm, 1 w. res. 

R»—-100,000 ohm fe. (linear taper) 

R—20,000 ohm, 2 w. res. 
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Rx—10,000 ohm, 2 w. res. 
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RF, MONITOR— 
R,, Roa, Ro.—470, 000 ohm, 2 w. res. R».—27,000 ohm, 1 w. res. PL.—6.3 v. pilot lamp 
R. _—47 ,000 ohm, ». res. Ry—5000 ohm, 25 w. wirewound res. (with T,—Output trans. p.p. plates-to-v.c. (secondary 
Ry, Ry, Ry—470 he Vy w. res slider set to 3800 ohms) not used) 
R.. Ri.—3500, 000 ohm pot. (linear taper) C,, C.—.001 pfd., 500 v. mica cond. T.— Audio interstage trans. 1:3 ratio 
Ro. Re, Ro-—100,000 ohm, 1 ». res. C.x—25 pufd., 25 v. elec. cond. Ts—Power trans. 325-0-325 v. @ 40 ma.; 6.3 
R;, Rio—47,000 ohm, 1 w. res. Cs, Co—1 pufd., 200 v. cond. ¥. ct. @ 2 amps. 
R.— 47,000 ohm, 2 w. res. + 10% C;, Cz, Ciw—.05 ufd., 600 v. cond. CH,—Filter choke, 10 hy. @ 40 ma. (approx. 
R,—56,000 ohm, 2 ». res. + 10% Co—.001 ufd., 500 ». mica cond. + 10% 530 ohms res.) 
Ri—560,000 ohm, 2 w. res. + 10% C.— 100 pufd., 500 v. mica cond. + 10% RL,—5000 ohm plate relay (Potter @ Brum- 
R,.—2200 ohm, 1 w. res. Cy —-005 ufd., 500 v. mica cond. + 10% field Type LM1 or equiv. ) 
Ris, Roe —1000 ohm, 1 w. res. Cry, Ca—.01 pfd., 600 v. cond. RFC,, RFC., RFC,—2'/2 mh. 1.f. choke 
Rie, Ra, Rar—1 megohm, 2 w. res. Cis—2 ufd., 400 v. bathtub cond. J; —Hlicrophone jack 
R,-—270,000 ohm, 1 wm. res. Ci 4-Cys—Dual 40 ufd., 450 v. elec. cond. J.—Output jack 
R,.— 33,000 ohm, 1 ». res. Cis, C:-—.005 ufd., 500 v. mica cond. 10% Jo—Midget closed circuit phone jack 


Cy.—.01 ufd., 500 v. mica cond. + 10% 
Cio, Coy, Ca —100 pufd., S00 v. mica cond. 
Cup —140 pufd., midget var. cond. 


Ca, Coo , Cr—250 pufd., 500 v. mica cond. 
Cer—.1 ’ afd.» 600 ». cond. 
Co.—10 ufd., 50 v. elec. cond. 


Cour—I1 pfd., 400 v. cond. 
Cap-Ca;— Dual 20 ufd., 450 v. elec. cond. 


S§,—S.p.d.t. toggle sw. 
S.—S.p. 3-pos. ceramic rotary sw. 
S.—S.p.s.t. toggle sw 


PL,—115 v. pilot lamp (type S6) 


L,, L.—See text 

M,—0O-1 ma, d.c. meter 

M.—0O-S ma. d.c. meter 

Rect..—Copper oxide instrument rectifier 
(Conant Type BHS-160) 

3—1N34 crystal rectifiers 

V,, Vi—I12AT7 tube 

V.—12AU7 tube 

V —6AQ6 tube 

V;—2D21 tube 

V.—6X4 tube 


V—0OA2 tube V.—OB2 tube 


Fig. 4. Complete circuit diagram and parts list for the speech compressor and modulation monitor unit. 


over the power supply components. 
Each sub-chassis is formed from thin 
sheet metal, with the seams and cor- 
ners soldered. Their shape and loca- 
tion on the main chassis can be seen 
in Figs. 2, 3, and 7. A shielded lead is 
run from RFC; on the r.f. sub-chassis 
to C» and Rw» on the other sub-chassis. 
A shielded lead is also used from M, 
to J;, as this wire must a near the 
“Set Carrier” control, C». About the 
only shielding required in the com- 
pressor wiring is the leads from “In- 
Out” switch, S,;. All tubes in the unit, 
except the rectifier and voltage regu- 
lator tubes, should be shielded. 

The relay, pictured behind M, in Fig. 
2, is of the surplus sealed variety but 
almost any 5000 ohm plate relay will 
function properly. Several different 
relays were tested in the unit and a 
representative type is noted in the 
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parts list. Potentiometers R,;, Ra, and 
R» are slotted for screwdriver adjust- 
ment. R,; is located on the main chas- 
sis beneath the plug-in coil. R,, and 
R, are located behind their associated 
tubes on the sub-chassis. 

Millen Type 10009 dials are used for 
the S. and R» controls. Discs of white 
Bristol board were cemented to the 
metal dial plates to take the calibra- 
tion lettering. 

After the wiring is completed and 
voltage checks made, the compression 
meter is ready for calibration. Con- 
nect a constant sine wave input signal 
to J; of about microphone level, say 
30 millivolts, and set R» for maximum 
output. Set R; fully closed. Connect 
an external a.f. v.t.v.m. from 7, cen- 
ter-tap to ground and advance R; until 
one-tenth volt is indicated. Now meas- 
ure the output signal voltage from 


upper pin of J; (Fig 
at “In” position). Note the voltage 
measurements and repeat the pro- 
cedure, continuing to advance R; each 
time so that the voltage from T;, cen- 
ter-tap to ground increases in 50 milli- 
volt steps until 1 volt has been 
reached. From this point the voltage 
is allowed to increase in half-volt 
steps until about 5 or 6 volts has been 
reached. We should now be well be- 
yond the 10 db. point. Some normal 
variation in characteristics should be 
expected between copper oxide instru- 
ment rectifier units, however in our 
case 4.5 volts from T,; center-tap to 
ground provided the desired 10 db. of 
compression. 

The voltage readings obtained are 
now plotted on regular graph paper, 
the 7, center-tap voltage horizontally 
and the output voltage vertically. Fig. 
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actual results from our 
Since Nu 20 logy (# 

B.), we have at hand the information 
necessary to calculate the decibels of 
compression. We simply obtain the 
decibels of increase in voltage along 
each axis of the graph and take the 
difference between the two to learn 
the number of decibels of compression. 
If we solve the formula, always set- 
ting E. equal to the minimum voltage 
on one axis and letting HE, equal any 
other voltage on the same axis, we will 
have the number of decibels of voltage 
increase for those particular voltage 
values. The same thing holds true for 
the other axis. Now if we select a 
point on the x-axis, say 4.5 volts, we 
may read the corresponding y-axis 
voltage by use of the curve. We then 
figure separately the db. increase in 
voltage for each axis and take the 
difference between the two values. 
This figure is the number of decibels 
of compression for an input voltage of 
1.5; in our case it was 10 db. 

Since it is convenient to 
meter calibrated in even from 
1 through 10 db., we select by the 
trial and error method other voltages 
on the s#-axis than 4.5 volts so 
that the final calculated result is a 
desired calibration point, 1, 2, 3, 4, etc. 

Potentiometer R, is now set so that 
the value of #-axis voltage, as moni- 
tored by the external v.t.v.m. from T, 
center-tap to ground (which represents 
10 db. of compression), produces full 
scale deflection on M;. Continue to 
monitor voltage with the external v.t.- 
v.m. and adjust the compression con- 
trol, R;, so that the proper voltage is 
applied to produce 9 db. of compres- 
sion. Mark this point on the scale of 
M,, and proceed in this manner until 
all desired points from 1 to 10 db. have 
been marked on the M, scale. These 
may now be inked in and the calibra- 
tion is complete. 

After connection of the unit into 
the transmitter, and with the com- 
pressor switched out of the circuit, ad- 
just the regular speech amplifier gain 
control for 100°%% modulation. Then, 


5 shows the 


‘“ompressor. 


have the 
steps 


less 


Fig. 6. Under chassis view. The a.c. wiring should be twisted 
and kept away from low level audio circuits used in the unit. 
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Fig. 5. Compression curve showing the decibel meter calibration points. 


with the compression control set for 
the desired decibels of compression as 
indicated on the meter, the compres- 
sor may be switched in and the output 


level control advanced until 100% 
modulation is again obtained. The 


compressor may now be cut in or out 
at will with no further juggling of 
controls necessary. 

The modulation monitor is best cali- 
brated with the aid of a sine wave 
signal source and an oscilloscope. With 
no r.f. signal present at the input of 
the monitor, adjust the 2D21 bias con- 
trol, Rw, so that the flasher light will 
operate when the grid of the 2D21 is 


hind the r.f. 


touched with a screwdriver. If the 
bias is left at too low a setting the 
gas tube will not de-ionize, preventing 
Cx» from receiving a new charge after 
a discharge cycle. 

Now with 100% sine wave modula- 
tion of the transmitter, as indicated 
by the scope, adjust the 6AQ6 bias 
control, Ru, so that the flasher light 
just does operate. If the flasher re- 
fuses to operate, T:; is probably con- 
nected so that a negative pulse is 
being sent to the V; grid, driving the 
tube further beyond cut-off. To cor- 
rect this, reverse the primary or sec- 
ondary winding of T: (not both). —3}- 


Fig. 7. View of the modulation monitor sub-chassis. Note T, be- 
link terminals in 


“well” of the r.f. sub-chassis. 


A Low Cost 


Square-Wave 
GENERATOR 


By 
SMITH HARRIS 


Te: utility of a square-wave gen- 
erator for checking audio ampli- 
fiers is too well known to require 
comment. Unfortunately, commercial 
generators cost more than many audio 
enthusiasts, technicians, and experi- 
menters care to invest. The generator 
described in this article, however, can 
be built at a very nominal cost large- 
ly from junk box components and is 
entirely adequate for checking the fre- 
quency response and characteristics of 
an amplifier from 60 to 20,000 cycles. 
It consists essentially of a simple audio 
oscillator and amplifier followed by 
the clipper developed by Louis E. 
Garner, Jr. (March and July, 1950, 
issues of RADIO & TELEVISION NEws.) 

The entire unit can be housed in a 
standard 6”x6"x6” utility cabinet, such 
as the Bud C-1798. 

The power supply is conventional. 
Current and \ voltage requirements are: 
3 ma. at approximately 350 volts, 1.05 
amperes at 6.3 volts, and 2 amperes at 
5 volts. Any power transformer with 
a secondary producing from 250 to 350 
volts a.c. can be used. 

The audio oscillator employs a 3:1 
interstage transformer and half of a 
6SN7. While the transformer used by 
the author was a Stancor A-63C, any 
similar transformer may be used. In 
wiring up the Stancor transformer, 
either of the grid leads may go to pin 
1 of the 6SN7 while the other lead is 
not used. The lead marked “CT” goes 
to ground. Temporarily connect one 
of the primary leads to pin 2 and the 
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UNEA RiTY SWITCH 


OSCULATOR ®0 CYCLES 


\. oe 


PHASING 


Two views of the home-built square-wave generator. The front 
panel view shows correct location of controls. The shunting 
choke, mentioned in the text, is mounted on the front panel 
just above oscillator transformer and is visible in the side 
view. If enclosed cabinet is used vent holes must be provided. 


This test instrument can be used to check frequency 
response of audio amplifiers from 60 to 20.000 e.p-s. 


other to R; and after the generator is 
completed, reverse them should oscil- 
lation fail to occur. R, is a linearity 
control and is used to correct any 
slight differences in width that may 
exist between positive and negative 
halves of the final square wave and to 
disable the oscillator as explained 
later. The oscillator frequency is 
varied by shunting the primary of the 
transformer with various values of 
condensers by means of a rotary 
switch, 8). 

Only three frequencies are normally 
needed to cover the entire audible 
range, namely 20, 200, and 2000 cycles- 
per-second, as a square wave contains 
strong harmonics through at least the 
tenth. Thus these three basic frequen- 
cies could be used to check the re- 
sponse of an amplifier from 20 through 
20,000 cycles-per-second. It is con- 
venient, however, to employ five or six 
frequencies within this range in order 
to more easily determine the exact 
point at which some change may take 
place in the response. The lowest fre- 
quency at which the transformer used 
by the author could be made to oscil- 
late was approximately 150 cycles-per- 
second. Sixty cycles is obtained from 
the power line, therefore, and fed di- 
rectly to the clipper through S. and 
C; to obtain a low frequency test wave. 
Although the response of an amplifier 
may extend below this frequency, a 
good, clean response at 60 cycles will 
give adequate low-frequency reproduc- 
tion for normal listening. 


The other half of the 6SN7 is used 
as a voltage amplifier. In order to ob- 
tain a good square wave, the ampli- 
tude of a sine wave applied to the clip- 
per should be at least 75 volts. As it 
is impractical to obtain this value in 
a single-stage amplifier, the values of 
R, and R,, as well as the excitation 
voltage, were determined experimen- 
tally so that the amplifier is over- 
driven to produce a wave that is al- 
ready partially squared off. While the 
amplitude of this wave is consider- 
ably below 75 volts, the sides are so 
steep that the clipper has no difficulty 
in producing a good square wave from 
it. 

A 6H6 is used as a clipper in the 
circuit developed by Mr. Garner as 
previously mentioned. The theory of 
its operation is fully covered by Mr. 
Garner in his two articles and will 
not be repeated here. The values of 
R,, Rs, and Rw» are different from those 
recommended by him, but were chosen 
to give the best results in this partic- 
ular application. S: allows either 60 
cycles obtained from the power line or 
any frequency generated by the oscil- 
lator to be fed to the clipper. 

The phasing control following the 
clipper was added to correct a severe 
phase shift of the lower frequencies 
(low frequencies leading) occurring in 
the author’s oscilloscope. It should not 
be necessary if the oscilloscope used 
with the generator has a good low 
frequency response. 

Selection of the proper values of the 
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condensers shunting the primary of 
T, is easily made. Turn on the gen- 
erator and feed its output into an 
oscilloscope. Throw switch S: to obtain 
a 60 cycle figure and adjust the con- 
trols of the oscilloscope to obtain one 
complete square wave on the screen. 
Turn off the generator, as the primary 
of T, is “hot,” and temporarily connect 
a condenser across the primary with 
one position of switch S,. Then turn 
the generator back on, set switch S, 
to the oscillator position, and without 
changing the setting of the oscilloscope 
controls, observe the number of com- 
plete cycles appearing on the screen. 
If, for example, three complete cycles 
are seen, the frequency of the genera- 
tor is three times 60 or 180 cycles; if 
six are seen, the generator frequency 
is 360 cycles and so on. The size of 
the test condenser is varied until the 
approximate frequency desired is pro- 
duced. The other condensers are 
selected in the same manner. It will 
probably not be possible to arrive at 
the exact frequency desired except by 
using odd values of capacitance ob- 
tained by tedious paralleling, but this 
is not necessary. If one of the fre- 
quencies desired is 500 cycles, a fre- 


quency of 480 or 540 will do just as 
well. The frequencies used by the 
author were 60, 180, 480, 720, 900, and 
2000 cycles-per-second obtained as 
follows: 
60 cycles: obtained from power 
line 
180 cycles: C; = .05 ufd. 
480 cycles: C.= .005 ufd. 
720 cycles: C, = .001 zfd. 
900 cycles: no condenser used, see 
below 
2000 cycles: no condenser used, 
see below. 
The values of C,, C:, C; will be different 


the one 
frequen- 


other than 
if other 


if a transformer 
specified is used or 
cies are selected. 
The distributed capacity of the 
audio transformer together with its 
inductance will result in its having 
a natural resonant frequency above 
which it will not oscillate. Should this 
frequency lie below the highest fre- 
quency desired, it will be necessary 
to shunt the primary on one position 


Under chassis (left) and top chassis views of generator. 


L n 6SN7 }2_Is vi 
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R,— 250,000 ohm pet. 
Re, R;—47,000 ohm, 
R—I7 00 ohm, 
R,— 22,000 _ 
R,—2200 ohm, te ®. res. 
R;, Ri, — 100,000 ohm, ' 
R., Rg —10,000 ohm, | 
Ry—20,000 ohm pot. 
Ry.—1 megohm pot. 
Ci. Cz, Cy—See text 


PHASING 
TROL 
(OPTIONAL) 
rc 
| fl | pu 
| cu 
= | 
3 
| she 
+ | 
cs cio 
= = 
C,—25 pufd., 25 v. elec. cond. 
C., Cu, Co—1 wfd., 600 v. cond. 
C— 68 ufd., 600 v. cond. 
Cy. Cw—20 pufd., 450 v. elec. cond. 
T,—I nterstage trans. 3:1 ratio (Stancor A-63C) 


T.— Power trens. (see text) 
S,—Multiple pos. (5 required) sw. 
Ss —S.p.d.t sy. 


So—S .p.s.t. sw. fon Ry, 

J,, Je—I nsulating pin or a jack 
B,—1.5 volt flashlight cell 

PL,—6.3 v., 150 ma. pilot light 
CH,—10 hy.. 25 ma. choke 

V .—6SN7 tube 

V.—6H6 tube 

Vs—SY3 tube 


Complete schematic diagram and parts list covering the square-wave generator. 


of switch S, with an added inductance 
to reduce its inductance and hence 
raise its resonant frequency. The res- 
onant frequency of the Stancor trans- 
former specified is approximately 900 
cycles. To obtain a top frequency of 
2000 cycles, it was shunted with a 10 
henry, 25 ma. choke. This choke is 
visible in the photographs mounted 
against the rear of the front panel 
just above the rotary switch. If the 
frequency obtained in this manner is 
too high, it may be lowered by paral- 
leling the choke with a condenser of 
suitable value. 

Unless S: possesses a very low 
capacity, the oscillator frequency may 
jump it when the switch is set to the 
60 cycle position and be superimposed 
on the latter frequency. Should this 
condition occur, disable the oscillator 
by turning the linearity control (R,) 
until there is zero resistance between 


The SY3 is at lower left while 


the grid of the oscillator tube (V;) and 
ground. 

To use the generator to check the 
response of an audio amplifier, feed its 
output into the amplifier while ob- 
serving the resulting pattern on an 
oscilloscope connected to the ampli- 
fier’s output. Interpretation of vari- 
ous patterns is beyond the scope of 
this article. This matter has been 
covered in previous articles in this 
magazine, most recently by Mr. Garner 
in the two articles cited. It is advisable 
to become familiar with the response 
of your oscilloscope before condemn- 
ing the generator or the amplifier if 
results are below expectations. That 
loss of highs, as indicated by the 
rounding of the leading edge of the 
square wave, can very well be due to 
poor high frequency response of the 
vertical amplifier of the oscilloscope. 


—30- 


the 6SN7 appears at the upper right. 
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CUSTOM-BUILT 
for PROFIT 


Complete home entertainment center housed in 


By DALE ELLIS 


Electronics Information Bureau 


Jensen “Customode” cabinets. From the left are the Jensen speaker cabinet, Radio Craftsmen 
Model RC 101 16” TV set, and, in the enclosed cabinet, a Radio Craftsmen Model R-10 AM- 


FM radio, and a Milwaukee Stamping Co. record player. 


The bottom drawer may be used 


for storage or a tape recorder. A Talk-A-Phone “Chief” intercom tops the extra cabinet unit. 


An abundance of custom radio and TV equipment 


now makes custom work easy and very profitable. 


USTOM installation, once consid- 
C ered a novelty confined to a se- 

lect few persons in the upper 
income brackets, is rapidly becoming 
an important factor in the radio, tele- 
vision, sound, and home intercommu- 
nications market. 

And this is deservedly so, for service 
technicians and home owners alike find 
in this relatively new field an outlet 
for their originality in installation, in 
design, and in home decoration which 
gives electronics a new place in mod- 
ern living. 

Some enthusiasts in this new me- 
dium compare custom installation’s 
progress with that of home heating— 
which began with open fireplaces, then 
changed to bulky living room stoves, 
to fancy baseburners, and eventually 
to the furnace and the heating unit 
hidden away in the basement or util- 
ity room. They claim that radio-tele- 
vision and other home units will un- 
dergo the same development, and ulti- 
mately will be recessed and built in. 

Whatever may be its ultimate de- 
velopment, however, custom installa- 
tions have caught the public’s fancy, 
and the manufacture of chassis de- 
signed to be built into cabinets, book- 


cases, and paneled walls has grown 
five-fold in the past three years, it is 
estimated. 

One advantage of the custom in- 
stallation is the fact that the sound 
units can be placed anywhere in the 
room to achieve maximum acoustical 
benefit. With remote control devices, 
the units themselves may be built into 
any advantageous spot, regardless of 
accessibility for dialing or operating. 

This new field has found instant fa- 
vor with an increasing number of radio 
technicians, partly because it offers al- 
most unlimited scope for originality 
and technical skill, and in addition 
presents a lush market, not only for 
single installations, but for multiple 
unit sales, ranging all the way from a 
single TV set to combination radio- 
TV-intercom, wire or tape recorders, 
record changers and in many instances 
built-in boosters, antenna rotators, and 
all the other “plus” equipment which 
attracts the built-in electronics enthu- 
siast. 

Paradoxically, the more competitive 
the conventional television set busi- 
ness becomes, the larger the custom- 
built market grows. The case of a 
large Eastern department store which 


has discontinued all stock TV lines is 
a typical example. This store, faced 
with the necessity of stocking a dozen 
different brands, with several models 
of each line, announced that it would 
offer only a custom-built chassis, with 
choice of specially built cabinets. 
While this is not likely to start a trend, 
it indicates that at least one merchant 
saw an opportunity for merchandising 
custom chassis and fine cabinets to- 
gether. 

The number of ways that custom 
radio-television can be combined with 
deluxe cabinets, bookshelves, and pan- 
els is limited only by the imagination 
of the buyer or installer. One collector 
of period furniture had a TV set built 
into an oversize grandfather's clock. 
Many have utilized desks, breakfronts, 
and other favorite pieces of furniture. 

Many installers claim that once the 
home installation bug bites a customer 
he will stay up nights figuring out new 
and more novel ways to build in elec- 
tronic devices. One of the biggest at- 
tractions at the recent Chicago Furni- 
ture Mart was a multiple section cabi- 
net which housed a 16 inch TV set, an 
AM-FM-short wave radio, a _ record 
player, a tape recorder, special speak- 
er, and a twelve station intercommu- 
nications unit which connected all the 


bedrooms, living room, dining room, 
kitchen, basement, garage, and front 
and back doors to a single master 


control the ease-loving housewife’s 
dream, since it did away with the 
necessity for half the trips that make 
up a woman’s day in the home. 

And of course interior decorators 
and home designers are having a field 
day with the new custom-built elec- 
tronics idea. By the simple addition of 
wall cable and lead-in wiring, the new 
homes are being equipped to carry an 
ambitious allotment of electronic de- 
vices. One new home on Chicago's 
North Shore is being designed to do 
away with all cords for toasters, mix- 
ers and other kitchen aids, by the sim- 
ple device of a plug panel, table-high 
along one entire wall of the kitchen. A 
toaster, mixer, or waffle iron can be 
literally plugged into the wall at any 
place on the kitchen work table, a plug 
having been substituted for the cord 
on each kitchen device. 

An ingenious architect has come up 
with the idea of an open wall between 
living and dining room, so that a built- 
in television set can be swiveled into 
viewing range for the youngsters 
whose meal time coincides with their 
most popular TV program. Another 
parent has placed a television set in 
his children’s room, with remote con- 
trol to the living room, so that he en- 
forces a TV curfew each night by sim- 
ply shutting off the set. 

But aside from the novelty aspect 
of custom-installation, the idea of in- 
tegrating TV and radio into the decor 
and design of a home is growing rap- 
idly, with its accompanying opportu- 
nity for service technicians and in- 
stallers to find new markets, and for 
householders to utilize these new me- 
dia of entertainment in the home. —39-— 


RADIO & TELEVISION NEWS 


oe 


os 


—— 


By 
OLIVER READ 


Editor, RADIO & TELEVISION NEWS 


(November, 1950 Rapio & TELE- 

VISION NEws, page 42) we listed 
and described briefly the basic equip- 
ment used in this system. The discus- 
sion pointed out why certain compo- 
nents were selected in order to meet 
our own requirements. 

Our first requirement was a com- 
bined preamplifier and equalizer, in 
order that a choice of program circuits 
could be made by means of a selector 
switch and this program material am- 
plified and equalized before being 
passed to the line amplifier. Fig. 2 
shows the block diagram of the com- 
bined preamp-equalizer. Note that the 
volume control is a tandem-connected 
unit which affords smooth control of 
gain over two stages rather than the 
conventional single stage control. 

The circuit arrangement (Fig. 3) 
provides complete freedom from im- 
pulse types of distortion and a stable 
feedback circuit permits full adjust- 
ment of either the treble or bass con- 
trols without amplifier instability. 

Bass boost of approximately 20 db. 
and bass attenuation of approximately 
13 db. is available and is independent 
of the treble control. Likewise the 
treble boost of approximately 15 db. 
and a treble cut of approximately 20 
db. is independent of the bass control. 

A switch is provided which makes 
possible the selection of either 300 or 
600 cycle turnovers at a 6 db. per 
octave rate for channels 3 and 4. In 
addition, separate adjustable gain con- 
trols are provided for the tuner and 
crystal pickup inputs so that the pro- 
gram level may be preset for these two 
channels. 

Typical curves for the preamplifier 
are shown on the graph of Fig. 6. 
These provide more than adequate 
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The symmetrical layout of this two-bay 
assembly is also practical electrically. 


— a = 


Continuing the discussion on a record and 


playback system as used by the author for studying 


performance of audio equipment and accessory items. 


equalization for nearly every listening 
condition, and are also highly useful 
in the recording of sound on disc where 
treble frequencies must be accentuat- 
ed during the recording process at slow 
speeds and at inner diameters. 

The output of the preamplifier con- 
nects to a plate-to-line transformer as 
mentioned in Part 1 of this series. The 
output, therefore, becomes 600 ohms, 
unbalanced. The 600 ohm line from 
the preamplifier output matching 
transformer connects to the jack field. 
This line feeds through two pairs of 
double jacks and is “normalled”’ to the 
input of the line amplifier, as shown in 
Fig. 5. 

The Line Amplifier 


The circuit for this amplifier is en- 
tirely conventional and is used in sev- 


eral manufactured units. It was home- 
built with components on hand and 
meets the requirement for approxi- 
mately 40 db. gain at extremely low 
distortion. The 600 ohm input termi- 
nates in a triode (% of a 12AY7) volt- 
age amplifier with a gain control in 
the grid circuit. The 100,000 ohms 
shunted across the secondary of the 
transformer provides sufficient loading 
to reflect an impedance of 600 ohms 
back into the primary. The triode 
output employs the other section of 
the 12AY7 and is coupled with a plate- 
to-line output transformer. The pri- 
mary is 15,000 ohms when so connected. 
The secondary is 600 ohms which is 
standard for all lines used in this 
system. 

In order to reduce heat and to make 
the line amplifier more compact the 
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Fig. 2. Block diagram of a preamp-equalizer designed for five input channels. 


usual rectifier tube was eliminated and 
instead a full-wave, bridge-type sele- 
nium rectifier employed. The 100 ohm 
potentiometer shunted across the fila- 
ment secondary of the transformer is 
used to balance out hum in the fila- 
ment circuit. The entire unit is 
mounted on the 8%” relay rack panel 
which is shown directly below the jack 
field. The schematic diagram of the 


Fig. 3. Schematic of the AE-2 preamp-equalizer. 


line amplifier is shown in Fig. 7 (see 
page 134). 
The Jack Field 

All program circuits terminate in 
the jack field as described in Part 1 of 
this series. For those who do not un- 
derstand the functioning of the patch 
system, the following will serve to il- 
lustrate the advantages to be gained 


by such a system. Fig. 8 shows how the 
jacks would appear when connected 
between the preamplifier output trans- 
former and the input transformer of 
the line amplifier. 

In audio circuitry it is common prac- 
tice to eliminate return or ground 
circuits from diagrams (except the 
program circuit). To simplify the 
understanding of the workings of the 
jack system, reference to Figs. 7, 8, 
and 9 will show how a pair of double 
jacks is “normalled” to the following 
circuit. The jack (Fig. 10) consists of 
the “swinger” which is the long spring 
actually making contact with the tip 
of the plug, the frame of the jack 
(which is grounded), and the normal 
spring which, in this case, is normally 
in contact with the swinger. When a 
plug is inserted into the jack, contact 
is made with the swinger which raises 
it away from the normal spring and 
breaks the circuit; hence, when the 
plug is removed the swinger returns to 
place in contact with the normal 
spring and the circuit is completed as 
shown. 

The system commonly employed in 
the jack field makes use of what is 
known as a “double jack.” Here both 


Output is coupled to the 600 ohm line with an externally mounted transformer. 
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Fig. 4. The jack field comprises one single and one double jack strip. Note separation of low 
and high level circuits. Connector on center panel is for the high-impedance microphone. 


sides of the circuits are connected to 


the swing 


cated. 


ers of the 


Fig. 5. Simplified block diagram of complete system described in this series. 


tions can be made with patch cords. Separate leads to a grounding bus prevent 


jacks and the nor- 
mal springs connect to other 
where connection of that sort 


circuits 
is indi- 
The construction of a typical 


double plug is illustrated in Fig. 11. It 
is good engineering practice in audio 
work to ground only one end of the 
shield of the connecting cable. This is 
necessary to prevent ground loops. 


Inasmuch as all of the jack frames are 


at ground potential there will 
proper grounding of the plug when 


be 
it 


is inserted into any of the jacks, but 


(Continued on page 134) 
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plications for 
HYRITE RESISTORS 


A non-linear component that can be used to perform 


special functions, alone or in conjunction with tubes. 


resistance materials, Thyrite is 
both interesting and important. 
However, the practical applications of 
this material undoubtedly are better 
known to power engineers than to the 
electronic engineer. The distinguish- 
ing features of Thyrite resistors indi- 
cate the suitability of the latter for 
performing special functions, alone 
and in conjunction with tubes, in elec- 
tronic circuits. For this reason, it ap- 
pears appropriate to direct the atten- 
tion of electronic personnel to Thyrite 
characteristics and applications. 
Thyrite is a General Electric Com- 
pany product. It is made from silicon 
carbide pressed with a ceramic binder 
and fired at approximately 1200 de- 
grees Centigrade. Commercial Thy- 
rite resistors are made in several sizes 
and shapes including flat discs whose 
two faces form the contact surfaces, 
flat discs with pigtail wire leads, 
washers whose two faces form the 
contacts and whose central holes may 
be used for mounting or stacking, and 
rods with pigtail leads. For contact 
purposes, a metallic coating is sprayed 
on each surface of the Thyrite disc 
and washer, and on each end of the 
rod. An impregnating compound pro- 
vides protection against humidity. 
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i Ee THE growing list of non-linear 


Disc-type Thyrite resistors are sup- 
plied in diameters ranging from % 
inch to 6 inches and thicknesses of 
0.03 to 0.25 inch, depending upon pow- 
er rating. Further discussion of Thy- 
rite resistor specifications appears 
near the end of this article. Fig. 2 
shows four shapes in which Thyrite 
resistors are supplied. 


Electrical Characteristies 


In common with other non-linear 
resistance materials, Thyrite is not 
“ohmic.” When a voltage is applied 
to a Thyrite resistor, the current flow 
does not obey Ohm’s Law but is pro- 
portional to some power of the applied 


Fig. 2. Some of the Thyrite resistor shapes. 
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Fig. 1. Two of the small-sized, non- 
linear Thyrite resistors. The disc type is 
approximately ¥2-inch in diameter while 
the rod is slightly more than 1 inch long 
and approximately '4-inch in diameter. 


voltage. This effect is more pro- 
nounced in some Thyrite resistors 
than in any other simple 2-terminal 
non-linear resistance. Thus, for the 
Thyrite resistor: 

Poe =. et es ee ee heh te 
where: ]=the instantaneous alter- 
nating or direct current through the 
Thyrite 

E =the instantaneous 
applied voltage 

k = amperes at 1 volt (a constant) 

nm = an exponent between 3.5 and 
7 governed by the manufacturing 
process 

From this relationship, it is seen 
that an exceedingly large current 
change is obtained by doubling the ap- 
plied voltage, when the exponent n is 
high. Conversely, this means also 
that the change in voltage drop across 
a Thyrite resistor of high n value is 
low when current flowing through the 
resistor undergoes a large change in 
value. This latter feature is the basis 
of a simple Thyrite-type voltage regu- 
lator. 

Unlike several other familiar 2- 
terminal non-linear resistance devices, 
the Thyrite resistor is not a rectifier. 
Any rectification effects are said by 
General Electric to be less than 1 per- 
cent. Thyrite accordingly may be 
used in a.c. as well as d.c. circuits. 
The positive and negative portions of 
the volt-ampere characteristic curve 
for Thyrite are symmetrical (See Fig. 
3). The non-linear characteristic of 
the Thyrite resistor extends over a 
wide current range. The curves in 
Fig. 4 show the extent of current and 
voltage ranges for seven Thyrite re- 
sistor types. 

When a sine-wave voltage is applied 
to a Thyrite resistor, the current flow- 
ing through the resistor is in phase 
with the voltage and is symmetrical 
but is distorted by the shape of the 
conduction curve. From Fig. 5, it is 
apparent that the current wave con- 
tains considerable odd-harmonic com- 
ponents. This ability of the Thyrite 
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Fig. 3. Conventional volt-ampere charac- 
teristic curve of the Thyrite resistor. 


resistor to generate harmonics is the 
basis of a simple frequency multiplier 
circuit used principally for tripling or 
quintupling the frequency of the ap- 
plied voltage. This distorting charac- 
teristic should be considered when 
planning use of Thyrite resistors in 
a.c. circuits. The power factor of this 
resistor is less than 1 because of the 
difference in current and voltage wave- 
forms. For this reason, the average 
a.c. power loss in the resistor is ex- 
pressed as E x 1 x p.f.; where the 
loss is in watts, EZ is the applied volt- 
age in r.m.s. volts, J the current in 
r.m.s. amperes, and p.f. the power 
factor expressed as a decimal. 

The electrical characteristics of 
Thyrite are stated to be the same for 
impulses of a few microseconds as for 
d.c. It appears, however, that the 
maximum practical operating fre- 
quency will be governed appreciably 
by the self-capacitance of the resistor. 
The dielectric constant of Thyrite is 
given as 30 to 100 or more and is de- 
pendent to some extent upon applied 
voltage. This results in a rather high 
capacitance in the larger discs having 
parallel metallized faces. 

Thyrite resistors are employed in 
power circuits as simple 2-terminal 
voltage regulators, protectors against 
voltage surges, lightning arrestors, as 
the sensitive elements in  voltage- 
selective circuits, and ‘in potentiom- 
eters giving constant voltage output 
under varying load conditions. The 
electrical characteristics of these re- 
sistors make them suitable for use in 
portions of electronic circuits where a 
non-linear current flow or voltage 
drop is desired. 

Thyrite Circuits 

Fig. 6 shows nine simple circuits in- 
corporating Thyrite resistors. These 
circuits have been selected as typical 
of those in which the non-linear resist- 
ance characteristic of Thyrite might 
be utilized. Elaborations and modifi- 


cations of these circuits, as well as 
entirely new applications, will sug- 
gest themselves to the circuit de- 


signer. 

In Fig. 6A, the conventional linear 
cathode resistor in an electronic tube 
circuit has been replaced with a single 
Thyrite resistor (or several such re- 
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sistors connected in series to obtain 
the desired resistance). As the applied 
signal voltage, E., increases, the tube 
plate current also increases. This fluc- 
tuating plate current flows through 
the Thyrite cathode resistor. The 
voltage drop across the latter is ap- 
plied to the grid, in the conventional 
manner, as negative bias. The cathode 
voltage drop cannot alter to the same 
extent as the plate current, because 
of the non-linearity of the Thyrite. 
The result is a more nearly constant 
grid bias voltage under varying input- 
signal conditions. Use of the Thyrite 
cathode resistor may introduce com- 
plications in a.c. amplifier stages be- 
cause of the harmonic content of the 
Thyrite current. 

In Fig. 6B, signal output is taken 
across the Thyrite cathode resistor in 
a cathode follower type amplifier cir- 
cuit. This circuit can be used when a 
fairly constant output is desired from 
a varying grid signal voltage. As in 
6A, the voltage drop across the cath- 
ode resistor will contain relatively 
high odd-harmonic distortion. Means 
must be provided for suppression of 
the harmonics when they are not de- 
sired in the output voltage. 

The harmonic-generating property 
of Thyrite is utilized in the simple 
frequency multiplier circuit shown in 
Fig. 6C. Because of the predominance 
of odd-numbered harmonics in the 
Thyrite current, this circuit is most 
effective for multiplying the input fre- 
quency by 3 or 5. Condenser C and the 
transformer primary inductance must 
resonate at the desired multiple fre- 
quency. It should be noted that a 
frequency multiplier of this type is not 
an amplifier, but on the other hand 
consumes power. The output power 
always is less than the input. In spite 
of this disadvantage, there are many 
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Fig. 4. Typical characteristic curves for 
several Thyrite resistors. (A) 3” diam., 
.78” thick. (B) 1” diam., .75” thick. (C) 
6” diam., .75” thick. (D) 3” diam., .13” 
thick. (E) 2” diam., .13” thick. (F) 3” 
diam., .095” thick, and (G) 3” diam., 
062” thick. The scale is logarithmic. 


Fig. 5. Thyrite a.c. voltage-current waves. 
The presence of odd harmonics in the cur- 
rent wave is clearly visible in diagram. 


applications in which such a simple 
frequency multiplier will be desirable. 

The 4-arm bridge circuit in Fig. 6D 
contains both linear resistors and Thy- 
rite resistors. Since the resistance of 
the Thyrite units varies with voltage, 
the bridge will be balanced only at one 
value of applied voltage. At this point, 
the output voltage accordingly will be 
zero. As the applied voltage is in- 
creased beyond the value required for 
null, the output voltage will increase, 

(Continued on page 157) 


Fig. 6. Thyrite circuits. (A) constant self-bias, (B) constant output, (C) frequency multiplier, 
(D) voltage regulator and polarity reversing control circuit for fluctuating input voltage, 
(E) potentiometer, (F) output voltage regulator, (G) cascade output voltage regulator, (H) 
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UCH interest has been shown 
i in recent years in improved 
equipment for the higher fre- 


quency amateur bands. Crystal con- 
trolled transmitters have been ac- 
cepted as standard equipment on 2 
meters; however, little consideration 
has been given to increasing receiver 
stability. The converter described in 
this article has been designed to pro- 
vide good sensitivity, stability, and at 
the same time, ease of operation. 

As the design is a bit unconven- 
tional, the following explanation is 
given. Most 2 meter converters are 
built as shown in Fig. 3A, following 
the pattern of a conventional low 
frequency receiver front end. The r.f. 
and detector tuned circuits must track 
with the oscillator and produce a fixed 
output frequency, which is fed into the 
communications receiver. 

Considerable simplification can be 
achieved by using bandpass circuits 
for r.f. and detector, as shown in Fig. 
3B. Here no tracking problem is en- 
countered as only the oscillator is 
tuned. With careful design the band- 
pass r.f. amplifier can be made to op- 
erate as well as the tuned r-f. 

Both of the systems in Fig. 3 require 
the use of a communications receiver 
which is fed with a fixed frequency 
input. The front end of the receiver, 
which may be capable of tuning from 
1 to 30 mc., is then used as a glorified 
i.f. amplifier, set at one predetermined 
frequency. 

There is a popular misconception 
among many amateurs that a broad- 
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Fig. 1. Top view of the 2-meter 
converter which is built 
standard 3” x5" x12” 


on a 
chassis. 


Bandpass circuits for r.f. and detector 


stages simplifies design. It is easy to build. 


band amplifier is more noisy than the 
conventional tuned type. This is not 
true in the case of an application such 
as this since the if. in the receiver 
used actually determines the band- 
width and, consequently, the noise 
level is no greater than that of a 
tuned converter. 

One disadvantage of a converter of 
this type lies in the possibility of 
signals from services in the tunable 
if. range getting directly into the 
front end of the receiver. 

With modern, well-designed re- 
ceivers this is not a serious problem 
if reasonable precautions are taken to 
shield the lead from the converter to 
the receiver and if a cabinet is used 
on the converter. The lead from the 
converter to the receiver should be 
kept as short as possible. 

With the arrangement shown in Fig. 
2, better use is made of the communi- 
cations receiver, and at the same time 
the converter is greatly simplified. 
3andpass circuits are used in the r.f. 


Fig. 2. Block diagram of crystal controlled 
2-meter converter. Advantages of this type 
of design are discussed in detail in text. 
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and detector, while the oscillator is 
operated at a fixed frequency. Using 
the 130 mc. oscillator as shown, incom- 
ing signals between 144 and 148 mc. 
are mixed in the detector to produce 
output signals in the range of 14 to 
18 me. The receiver may then be 
tuned over this range to select the 
desired 2 meter signal. Thus no tun- 
ing controls are needed within the 
converter and, in effect, it is connected 
into the antenna line and all operation 
carried on from the communications 
receiver. 

An oscillator frequency of 130 mc. 
was chosen so the converter could be 
used with a BC-348 receiver, whici 
does not cover above 18 mc. Placing 
the oscillator below the signal fre- 
quency and using an even multiple of 
10 for the oscillator frequency allows 
for easy interpolation of the receiver 
calibration. With the 130 mc. oscil- 
lator, 14 mc. at the receiver corre- 
sponds to 144 mc., 15 mc. tunes to 145 
me., etc. Other frequencies could be 
used to match a particular receiver. 
For example, with the oscillator at 
120 mc., the receiver would be required 
to tune from 24 to 28 mc. 

Use of a fixed frequency oscillator 
facilitates stabilization. A self-excited 
oscillator may be used; however, series 


mode crystals are available which 
allow operation in this frequency 
range without additional multiplier 
stages. 


As shown in Fig. 4, an 8.66 mc. 
crystal is operated on the 5th mode 
in a cathode-coupled circuit using a 
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12AT7 twin triode. This gives output 
of 43.3 me. at L;, which is fed back to 
the cathode follower section to sustain 
oscillation. Now if an additional tank 
js connected in the plate circuit of the 
cathode follower, it may be used as a 
multiplier. In the circuit shown the 
tank, Ls, is tuned to 130 me. or the 
third harmonic of the crystal output. 

Crystals intended for harmonic 


operation are made with small elec- 
trodes plated at the center of the 
crystal. They are available on special 


order at a corresponding price. How- 
ever several conventional AT cut crys- 
tals from surplus sources have been 
tried and found to operate well in this 
circuit. The cathode-coupled oscilla- 
tor works well at the third or fifth 
mode, and the multiplier can be used 
to double, triple, or quadruple. Thus 
the crystal may be some frequency 
other than 8.66 mc. For example, a 
6.5 me. crystal-operated fifth mode, 
and multiplied four times in the cath- 
ode follower plate circuit will produce 
130 me. output. 

Use of the harmonic mode crystal 
is not only desirable from the stand- 
point, of attaining a high frequency 
output with a minimum of tubes, but 
almost a necessity to reduce spurious 
responses. If the 6 or 8 mc. crystal 
was operated at its fundamental and 
followed by several multiplier stages, 
spurious responses or “birdies’’ would 
be found every 6 or 8 mc. By operat- 
ing the same crystal at 30 or 40 me. 
» chances of birdies within the tun- 
ing range of the receiver and conver- 
ter are greatly reduced. 


Rn. F. Amplifier 


The r.f. amplifier consists of a 
neutralized triode-connected 6AKS5, 
and one-half of a 12AT7 connected in 
the now popular “cascode” circuit.' 
Bandpass of 144 to 148 me. is required 
in all coupling circuits from antenna 
to detector grid. 

Input coil, L., is loaded by close an- 
tenna coupling to provide optimum op- 
eration of the input stage. With the 
tap located as indicated in the coil 
data the bandpass is in excess of 4 mc. 
when fed from a 50 or 72 ohm cable. 
L, is broadbanded by virtue of the low 
input impedance of the grounded-grid 
stage and by shunting this coil with 
R . 

Coupling between the grounded-grid 
amplifier and detector is through 
bandpass transformer L, and L,. It is 
essential that this arrangement be 
used instead of a loaded single-tuned 
circuit, to actually limit the response 
to approximately 4 mc. Without in- 
ductive coupling, signals at the re- 
ceiver frequency (14 to 18 mc.) may 
pass through the converter and cause 
interference. 


Detector 


One half of V: is used as a triode 
first detector. Oscillator output is 
coupled directly to the grid through 
the 2 uwufd. condenser C» producing 
some grid-leak bias. This bias may 
be read at Test Point #2 (J2), which 
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is included as an aid 
oscillator as described 
Adjustments.” 

The detector plate circuit must also 
have a bandpass of 4 mc., in this case 
from 14 to 18 me. Capacity coupling 
as shown was used to provide flexibili- 
ty, so the converter could be used with 
different communications receivers. It 
is capable of matching a wide range of 
receiver input impedances and has 
been used successfully with the BC- 
348, SX-28, and HQ-129 receivers. The 
capacity of the connection cable from 
converter to receiver becomes part of 
the circuit, and should represent ap- 
proximately 25 ssufd. To obtain this 
capacity, a two-foot length of RG-62- 
U low capacity cable was used. If an- 
other type of cable is used, the length 
should be cut down to maintain es- 
sentially the same capacity. 
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Fig. 3. Two of the most-commonly used two 
meter converters. See text for explanation. 


775 amp. and 150 volts at 18 ma. 
which can be taken from the supply 
of most receivers, or a separate sup- 
ply may be used if desired. In either 


Fig. 4. Complete circuit diagram covering the crystal controlled, 2-meter converter. 
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R,—1 megohm, 1 w. res. 

R.— 330 ohm, '2 w». res. 
R,—150 ohm, \ w. res. 

R,— 4700 ohm, \) w. res. 

R;, Re—10,000 ohm, Vy w. res. 
R-—100,000 ohm, \y w. res. 
R.— 150,000 ohm, 2 w. res. 
R.—1800 ohm, \) w. res. 


—22,000 ohm, \> w. res. 


Ry. Ruy, Ry —47.000 ohm, Vy w. res. 


R,.— 68.000 ohm, '> w. res. 
R,.—1000 ohm, ' 2 ®. res. 
R,.—2000 ohm, > mw. res. 
Ri, Ry-—470 ohm, ' w. res. 


C,, Cz, C.—4 ppfd. Ceramicon (Erie Style K) 
C.—470 pufd. postage-stamp mica cond. 
Cs, Cy, Cas Cro, € Ci, —470 nufd. but- 


ton mica cond. (Erie 370F A) 
C,—220 putd. postage-stamp mica cond. 
Co—S50 uufd. Ceramicon (Erie Style K) 
Cie—8-50 pufd. Ceramicon trimmer cond. ( Erie 


Style 557) 
Cine Crys Crs. Cre. Con, Coy —SO00 pus. 
through cond. ( Erie 370 CB) 
C)7-—10 pwufd. Ceramicon (Erie Style K) 
os Co—22 pwufd. Ceramicon (Erie Style K) 
C “ 


feed- 


ote uufd. Ceramicon (Erie Style K) 


GND 


> +150 v.07 = tes 


J,—Antenna input jack 

J.—Tip jack (Test Point #2) 

J.—Receiver output jack 

J,—Tip jack (Test Point 21) 

L,—I15 t. £28 en. closewound on Allen Brad 
ley 1 w. res. (R,) 

L.—4 t. 222 bare en., 4" dia., Y2”" long, air 
supported 
* 1.*—4 t. 222 bare en., double-spaced on 
4” form with slug 


L.*—28 t. 232 en. closewound on 4” form 
with slug 
**—3 ¢. #22 bare, %” dia., 4" long, air 
supported over tuning slug 
*—8 ¢. 228 en. closewound on ‘4” form 
with slug 

L.*—S5 t. 222 bare en., double-spaced on ‘4' 


form with slug. Tap 2 t. from gnd. end 
Crystal—AT cut crystal (see text) 
V,—6AKS tube 


V., Vs—12AT7 tube 


*All UV," forms with slugs are Cambridge Ther- 
mionic Corp. Type LSM 


**Tuning slug assembly from Cambridge Ther 
mionic Corp. Type LSM 


case, the plate supply should prefera- 
bly be regulated with a VR150. 

The converter shown in Figs. 1 and 
5 was built on a 3x5x1"% inch chassis. 
Brass was used in preference to alu- 
minum so that the shields could be 
soldered in place. Good shielding and 
careful placement of parts is required, 
as in any 2 meter equipment. 

Fig. 5 shows the under chassis lay- 
out. Shields were placed between each 
tube socket as shown, and feed- 
through condensers used where power 
leads pass through shields. Incident- 
ally, all necessary holes should be cut 
in these shields before they are sol- 
dered in place. The shield between 
V, and V: has an opening on the center 
line for C:, Cs, and R;, as well as holes 


at one end for feedthrough conden- 
sers C,, and C,,. The shield between 
V: and V; requires openings for C,;, 
Cx, and Cx. 


It was also found necessary to in- 
stall a shield between pins 1 and 3 of 
V:, to shield the input from the output 
of the grounded-grid amplifier. This 
shield consists of a small plate ap- 
proximately 1 inch square, which is 
soldered in place vertically, starting 
at the center post of the tube socket 
and passing through pin 2, which is 
grounded. 

For purpose of alignment, it is de- 
sirable to provide means of decreas- 
ing coupling between L, and L,. For 
this reason, L, was mounted in a slot, 
such that at maximum coupling the 
coils are spaced *%” between centers, 
while with L, at the far end of the 
slot, the coils are spaced approximate- 
ly 1 inch. 


Initial Alignment 


With power applied, the oscillator 
should be tuned first. A high im- 
pedance voltmeter is connected from 
Test Point #1 (J,) to ground and a 
small negative voltage will be ob- 
served. As L; is tuned through reson- 
ance, this voltage will increase. Proper 
adjustment is slightly higher in fre- 


quency than the crest of this peak, as 
in tuning a conventional crystal oscil- 


lator. The purpose of this slight de- 
tuning is to insure starting of the 
crystal which may be checked by 


turning plate voltage off and back on 
again and observing that the test me- 
ter returns to the same reading. Using 
a Simpson Model 260 meter on the 2.5 
volt scale, off-resonance deflection was 
approximately .25 volt, which in- 
creased to .45 volt at resonance. Wide 
variation may be expected with dif- 
ferent crystals; however, there should 
be a definite rise as L; is tuned through 
resonance. 

The multiplier plate coil (L.) may 
now be tuned. Connect the test meter 
from Test Point #2 (J:) to ground, 
and a similar negative voltage will be 
observed. When L, is tuned through 
resonance, this voltage will rise. As 
this is a multiplier tuning adjustment, 
proper operation is at the crest of this 
rise. 

The r.f. alignment can be made us- 
ing a sweep generator and scope, in 
which case the over-all response is 
adjusted for a bandpass of 144 to 148 
mc. Fortunately for most of us, align- 
ment can also be made with only a 
signal generator, using the following 
procedure. 

Set the receiver to the center of 
tuning range, in this case 16 mc., with 


receiver antenna trimmer at center 
of its range. Cw is also set at about 
one-half of maximum capacity. Now 


a good hefty 16 mc. signal is applied 
to Test Point #2 (J:), and the gen- 
erator frequency trimmed up to ob- 
tain maximum signal at receiver, as 
indicated on “S” meter, or by using a 
modulated signal and listening to the 
audio output of receiver. L;, the de- 
tector plate coil may now be peaked. 

After L; is peaked at 16 mc. the band 
ends should be checked by tuning both 
the receiver and signal generator to 
first 14 and then 18 mc. At each end 
frequency, rock the antenna trimmer 
on the receiver to determine if it may 


Fig. 5. Under chassis view of the crystal controlled, 2-meter converter. 
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If not, increase Cy, re- 
turn to 16 me. and repeat the whole 
procedure. 


be peaked up. 


When finished with the detector 
plate circuit, connect signal genera- 
tor to converter input and apply 146 
me. Tune the receiver around 16 me. 
to locate the signal and proceed to 
align L; and L,. This is done by de- 
coupling L,; and L, until the space be- 
tween coils is approximately 1 inch. 
Both coils may now be tuned and will 
peak quite sharply. Once they have 
been peaked, the slugs are locked, and 
the coupling increased by moving the 
coils closer together. With a spacing 
of %3” between centers the bandpass 
should be satisfactory. 

This leaves only L,, the input coil 
to be tuned, which is best done by dis- 
connecting the generator from the 
converter, thus removing the loading 
from L,. With the generator output 
lead near L,, the signal is increased 
until heard in the receiver through 
the loose coupling. With 146 me. sig- 
nal, L, is tuned for maximum signal 
and the slug locked. 

Over-all operation may be checked 
by connecting the signal generator to 
the input jack and comparing the rela- 
tive sensitivity at 144 and 148 me. 
(The generator should represent a 50 
or 72 ohm source to load L, properly.) 
If any great difference is apparent, 
it can be flattened out by trimming 
L,. As this is not a critical adjustment 
no slug has been provided, and trim- 
ming is done by spreading or squeez- 
ing turns. 


Operation and Results 


Once the converter has been aligned 
actual operation is pretty much de- 
termined by the receiver in use. Best 
sensitivity is normally obtained with 
a.v.c. turned off, audio gain near maxi- 
mum, and r.f. gain advanced until noise 
is just noticeable. When tuning from 
one end of the band to the other it will 
be necessary to repeak the receiver 
“antenna trimmer” in the same man- 
ner as would be required when using 
the receiver without the converter. 

Sensitivity tests of the converter 
show that the cascode front end per- 
forms as well as many enthusiastic 
users have claimed. With a 30% mod- 
ulated signal of .1 uwv. applied, the 
resulting output signal was some 12 
db. above noise level. This would tend 
to indicate a sensitivity of about .05 
uv. for a 3 db. signal-to-noise ratio, 
although no _ direct measurements 
could be made at this level due to test 
equipment limitations. 

On-the-air checks showed the 
crystal controlled cascode converter 
to be superior to the conventional pen- 
tode front end. This was in part due 
to the cascode performance and par- 
tially due to the fact that with stable 
first oscillator the receiver i.f. could 
be operated in a sharper position than 
would otherwise be possible. In gen- 
eral the results were very gratifying 
and felt to be well worth the time and 
effort involved in designing and build- 
ing the converter. 


—30- 
RADIO & TELEVISION NEWS 


also 


gE eee 


C= 


Al oe 


A Nondirectional 


CORNER SPEAKER 


Complete details on a sound chamber 
that can be home-built at relatively 


low cost. Any speaker can be used. 


Fig. 1. 


Pics article deals with a satisfac- 

tory and, at the same time, eco- 

nomical answer to the problem 
of directional high-frequency sound 
radiation of loudspeakers. The solu- 
tion also offers a saving in space re- 
quirements, plus a realistic physical 
placement of the sound aperture. To- 
tal cost of materials was less than 
$10.00. 

The usual speaker baffle construc- 
tion places the sound vent relatively 
close to the floor. This is an exceed- 
ingly unrealistic arrangement. Violin- 
ists, for example, do not usually play 
in a prone position. The realism af- 
forded by sound radiating at ear level 
is well worth the effort required to 
obtain it. 

The enclosure described here largely 
overcomes the above’ shortcomings. 
See Fig. 1. The speaker is mounted 
horizontally and at the top of the col- 
umn, where it radiates into a 45 de- 
gree reflecting conic section. This de- 
vice reflects sound over a 90 degree 
arc. Placement of the box in a corner 
thus insures that practically all listen- 
ing positions in the room receive equal 
amounts of high-frequency radiation. 

The totally enclosed portion is one 
foot square (outside dimensions) and 
3 feet high; total height of the unit is 
about 4 feet. A 7 inch British speaker 
is used by the writer, but larger units 
can readily be employed. The size 
speaker used will determine the total 
height of the box. Volume is the criti- 
cal dimension. A 7 inch diameter 
speaker requires about 3 cubic feet of 
enclosed space, while a twelve inch 
unit requires about twice that amount. 
A box suitable for a 12 inch speaker 
would thus be about 15 inches square 
and 4 feet high, with a correspondingly 
larger reflector. 

The lower portion of the baffle is 
constructed of % inch plywood with 
edges butted. Interior corner 1” x 1” 
strips are utilized for screw mounting, 
since wood screws do not enter ply- 
wood edges in a satisfactory manner. 
Glue would do as well. 
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Over-all view of sound chamber. 
Speaker is mounted at top of column and 
reflector is used to direct sound into room. 


By DEAN POST 


Sound absorbent material—rug pad- 
ding, Celotex, or the like—lines the 
entire box interior. Even though the 
box is of columnar construction, no 
resonance effects have been detected. 

The exterior is finished by enclosing 
it with 14 yards of tapestry. This 
greatly simplifies construction and fin- 
ishing problems, and the cost of the 
cloth is most reasonable. 

The top portion is easily construct- 
ed. After the speaker cone is located 
in the center of a 1-foot square mount- 
ing board and a suitable hole is cut 
out, vertical *4 inch pine boards are 
cut for mounting in the form of a cor- 
ner as shown in Fig. 2. The boards 
are square when measured from the 
speaker side, and are placed tangent 
to the hole. 

A diagonal cut on each board is 
made with a hack saw or other thin 
blade, to a depth of % inch, as indi- 
cated by the lines marked D in Fig. 2. 
This is to hold the edges of the conic 
section. 

A piece of 0.025 inch aluminum 
should now be laid out and marked as 
shown in Fig. 3. 


A compass centered at point O with 
D as a radius should then describe the 
arc S. D is the length of the slots, 
from Fig. 2, and S is equal to 1.57H. 
The distance S should be measured 
along the are. This section should 
then be cut out and gently formed into 
a slight curve of a cone. The % inch 
strip on each side will serve as a re- 
taining and mounting portion. 

Now mount the side boards securely 
on the speaker mounting board, and 
slide the cone into the slots. A nice 

(Continued on page 149) 


Fig. 2. Mechanical details of re- 
flector mounting. Cut slots to %” 
deep along both diagonals “D.” 


Fig. 3. Reflector dimensions. Alu- 
minum .025” thick was employed. 
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An Easy-To 
10 METER 


RIG 


By 
STAN JOHNSON, 
WOLBV 


This unit uses three tubes. operates from single 
power supply, and has “clamper tube” modulation. 


HIS 10 meter phone transmitter 
was designed with one thought 
in mind: to build a compact 
transmitter which would require an 
absolute minimum of parts and yet be 
capable of a reasonable amount of 
output and be easy to adjust and put 
on the air. The result is a transmitter 
which has but two tubes in the rf. 
section and a single modulator. 

Because the rig uses so few parts 

and these parts are all standard 
values which can be used later in a 
more complicated rig—the transmit- 
ter is ideal for the beginner. And for 
the old timer the transmitter is an 
excellent standby unit for use when 
the big rig is being revamped—or for 
mobile, portable, or emergency use. 

The r.f. section uses a 6L6 tritet 
oscillator with a fixed-tuned cathode 
circuit, thus eliminating one variable 
condenser. The 6L6 plate output cir- 
cuit (which provides output at twice 
the crystal frequency) likewise is un- 
tuned, being tightly coupled to the 
grid circuit of the following stage. 
This stage, using an 829-B (or 3E29) 
is very efficient as a push-push dou- 
bler, and provides the 10 meter out- 
put. The tuning condensers in the 
grid and plate circuit of this stage are 
the only variable condensers in the 
set. 

Modulation for the transmitter is 
provided by a 6V6 which is used as a 
“clamper tube’”” modulator. This is a 
now-familiar form of screen grid mod- 
ulation. The arrangement illustrated 


is the last word in simplicity—not 
even needing a modulation trans- 
56 


former or choke. Actually, it is a 
form of series modulation, which the 


writer and many others used nearly 
15 years ago. 
The entire transmitter is built 


up on a standard 3” by 7” by 13 
chassis. The modulator is placed at 
one end of the chassis to get it as far 
as possible from the r.f. output end. 
Down the center of the chassis in a 
row, starting from the left end, are: 
the sockets for the crystal; the 6L6 
oscillator; the combination plate coil 
for the 6L6 and the grid coil for the 
829-B; the 829-B socket; and the 
socket for the plate coil in the output 
circuit. 

On the rear of the chassis is a 4- 
prong socket which is used to provide 
connection with the 6.3 volt heater 
voltage source and for the 45 volt “C” 
battery. A feedthrough insulator is 
used as a high voltage terminal for 
the 600 volt power supply. The latter 
can be any standard supply which will 
furnish 600 volts at 200 ma. plus 6.3 
volts for the tube heaters. 

The values chosen for the parts in 
the rig are all standard. However, 
some are rather critical so unless you 
are an old hand at modifying circuits 


it is urged that you use the parts 
specified. For example, the writer 
tried using a single-gang condenser 


for C,. This resulted in a very unstable 


transmitter which would oscillate 
without rhyme or reason. Replacing 
the single gang condenser with the 


dual condenser whipped the trouble 
completely. 
Another critical spot is the output 


This neat rig is ideal for beginner or as stand-by for the old timer. 


standard manufactured 
coil was tried—but it would not work, 
apparently because paralleled tube 
plates add enough capacity so that the 
coil used must be smaller than nor- 
mal. If you do manufactured 
coil you will have to peel off turns 

and further, it is doubtful if the an- 
tenna pick-up coil will have enough 


plate coil. A 


use a 


inductance. For that reason, the 
writer urges that for this set the 
builder “roll his own” coils, follow- 


ing the coil specifications given in the 
parts list. 

Getting the set into operation is no 
trick at all if everything been 
wired properly. The first to do, 
of course, is to get the oscillator work- 
ing, as indicated by r.f. on the grid 
coil when a standard pick-up loop and 


has 
thing 


flashlight bulb is coupled to it. Then, 
with an 0-200 ma. or larger milliam- 
meter plugged into the cathode jack, 


the plate circuit is tuned to resonance. 

If the set is working properly so far 
—the next step is to put it on the air. 
lt is imperative that the antenna load- 
ing be heavy if both good efficiency 
and good modulation are to be ob- 


tained. This means first of all that 
the antenna should be one_ which 
“takes” r.f. readily—one which will 


overload a standard transmitter if the 
antenna coupling on it is turned all 
the way in. 

Assuming that a good antenna is 
available, adjust the slider on R, until 
the screen voltage on the 829-B reads 
150 volts. (If you do not have a volt- 
meter the setting is approximately the 
half-way point on the 1000 ohm cath- 
ode resistor.) Next, couple up for 
maximum antenna  loading—which 
should be so “tight” that the reso- 
nance dip, as noted on the milliam- 
meter, is very broad. Now, plug in 
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the microphone, and speak into the 
mike. When you really “hit” the mike 
there should be a very slight upward 
“kick” of the milliammeter, and total 
current indicated on the milliammeter 
should be about 135 ma. 

If the transmitter modulates “down” 
it is an indication that (1.) the an- 
tenna coupling is too Joose, or (2.) the 
screen voltage is too high. The latter 
can be lowered by adjusting the slider 
on R,. However, lowering screen volt- 
age reduces efficiency, so if possible 
increase the antenna load. This may 
involve changing the number of turns 
on L., or modifying the antenna so 
that it loads better. 

When adjusted, using the procedure 
outlined, the rig is capable of excel- 
lent quality—in fact, to the writer's 
consternation, a local ham reported 
that the little rig sounded as good as 
the regular transmitter, which has 
Class B modulation, a crystal mike, 
and all the trimmings. Subsequent 
checks proved that the local was a 


trifle optimistic, but quality reports 
have been uniformly good on both 
local and long haul contacts. 

A gain control for the mike was 
regarded as an unnecessary luxury 
simply “backing off” from the mike 
originally used kept the gain at the 
proper level. However, it would be a 
simple matter to put a 500,000 ohm 
variable resistor across the output 
side of T. 

A word about microphones. The 


plentiful T-17 type mikes have rela- 
tively low output, so low that they 
will barely provide enough audio, with 
very talking. Their output can 
be improved a deal by prying 
them apart with care, and drilling 
some extra holes in the front for the 
sound to enter. Even so, the writer 
prefers the standard “F”’ type micro- 
phone from a telephone, because it 
has superior quality and output. Con- 
trary to popular conception, it is not 
necessary to “scrounge” many 
local phone companies will sell them, 
providing they recover from the shock 
of somebody trying to acquire one 
honestly. 

Like any low power transmitter 
this one will not consistently slug it 
out down in kilowatt alley at the low 
end of the band, and the will 
probably have better luck with it if he 
operates 29,000 kilocycles and higher. 
Also, it is asking much of any 
modest transmitter to expect it to 
perform miracles with a folded dipole 
or other simple antenna. In fact, the 
writer has always been a little amazed 
at the number of folded dipoles in use 


close 


good 


these 


user 


too 


considering the fact that a simple 
beam (such as the two element, end- 
fire array described in the writer's 


article “‘No Space for an Antenna?” 
in April 1950 issue of Rapio & TELE- 
VISION NEws) costs practically nothing 


to build, takes up very little more 
Space than a dipole, and will give 
infinitely better results. The beam 
mentioned, incidentally, has been 


found to work even better if spaced 
6 feet instead of 4 feet as specified in 
the original article. 
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C- 0-45. c+ = | 600 Vv + 
R 47,000 ohm, 1 w. res. RFC,. RFC —2', mh., 125 ma. 1.f. choke 
R 20,000 ohm, 10 w. wirewound res. J Closed crucuit jack 
R 10,000 ohm, 1 w. res. J Microphone jack 
R 1000 ohm, 10 w. wirewound adj. res. B,—1'4 v. flashlight battery 
R., R-—10,000 ohm, 25 w. (or larger) wire T —Single-button microphone-to grid 
wound res. transformer 
R S000 ohm, 25 w. (or lerger) wirewound Crystal—40 meter crystal 
res. L,—8 t. 222 en, 1'2" in dia., spaced to occupy 
c 100 fd., 500 v. mice cond, = 
c., ¢ .O5 ufd., 600 v. cond. L.—9 t. 224 en. closewound 
( 003 ufd., S00 v. mica cond. L., L»—7 t. 224 en. closewound either 
c 50/50 fd. var. cond. and spaced \," from it. 
if OS ufd., 600 ». cond. I 5 t. 214 en., 154” i.d., spaced to 2” length 
Cc 500 fd., 500 v. mica cond. L, 3 t., 154” dia. (see text) 
C-—S5« ufd. double-spaced midget var. cond. 1—Single-button microphone 
if O02 ufd., 1000 v. (or h gher) mica cond. V  —6L6 tube 
( 10 ufd., 50 ». elec. cond. } 829 tube V.--6V6 tube 
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Complete circuit diagram of a 10 meter transmitter which uses only three tubes. 


One caution—in order to provide 
tight antenna coupling, the antenna 
coil is wound of flexible wire so that it 
can be “poked” into the plate coil. 
This means that it must have very 


good insulation-—-otherwise there is 


the grim possibility that high voltage 


will appear on the 
Che moral is obvious 
high voltage breakdown 
as auto ignition wire 
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Under chassis view of transmitter shows how few components are required in unit. 


Front view of the home-built pre- 
amp and novel power supply. 


By 
SOUTHWORTH 


GLEN 


This novel preamp features simplified power supply 


and combination “low-high” frequency boost control. 


N RECENT years an increasing 
amount of audio equipment has 
been offered to that part of the 
listening public which desires to as- 
semble its own reproducing system. 
This trend has been reinforced by the 
recommendations of various consumer 
organizations and an increasing num- 
ber of not too technically minded per- 
sons are joining the experienced con- 
structor in the assembly of their own 
equipment. 

In many instances the interactions 
between various sections of the audio 
setup may be largely ignored, even 
though careful attention is paid to the 
selection of highest quality compo- 
nents. Probably the most obvious ex- 
ample of this is the conventional radio 
phonograph wherein the close prox- 
imity of the loudspeaker to the pickup 
produces electromechanical feedback 
which, in turn, causes hangover, dis- 
torted reproduction, and limited low 
frequency response capabilities. This 
problem is often accentuated where 
microgroove recordings are concerned 
due to the lighter tracking pressures 
involved and the fact that some of the 
lightweight plastic arms have serious 
mid-frequency resonances, as may be 
tested by turning up the gain and tap- 
ping lightly on the arm. 

Probably one of the best and sim- 
plest solutions to the above problem is 
to move the record playing mechanism 
to a distance from the loudspeaker 
system. As most listeners usually 
prefer to sit somewhat back from 
the speaker, it is often desirable 
to locate the player nearby, together 
with some means of tone and volume 


control. To do this almost always re- 
quires some form of preamplifier with 
a relatively low impedance output in 
order to prevent the capacitance of 
the connecting shielded cable from se- 
riously attenuating the high frequen- 
cies. 

A compact preamplifier incorporat- 
ing cathode follower output as well as 
a novel power supply and tone ar- 
rangements is shown in the accom- 
panying diagram and photographs. The 
power supply is unique in that only 
the six volt heater voltage is drawn 
from the power supply of the main 
amplifier. This is used for the tube 
filaments and is stepped up by a small 
filament transformer which is con- 
nected backwards to supply the plate 
voltage for the preamp tubes. This ar- 
rangement has several advantages, 
prominent of which is the fact that the 
only power connection required is a 
single pair of wires carrying low volt- 
age, which is additionally desirable 
under certain wiring codes. Secondly, 
an arrangement of this kind provides 
excellent decoupling from the main 
amplifier power supply in the event 
that high gains or a large power out- 
put is desired. 

With the exception of the tone cir- 
cuit, the rest of the preamp is of con- 
ventional design, using a 6J5 as a stage 
of voltage amplification and one half 
of a 6SL7 as a cathode follower output 
stage. In the event that additional 
amplification is required, such as for 
a low level magnetic pickup, the other 
half of the 6SL7 may be connected for 
extra gain. 

Upon examination it will be noted 
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that the tone circuit used is somewhat 
similar to the increasingly popular 
compensation circuits for the Fletcher- 
Munson effect, in that it both 
high and low frequencies simultane- 
ously. In principle, its operation is 
considerably different in that it is in- 
tended to be used at high volume lev- 
els as well as low to create a form of 
“Distance Control.” 

The average living room not 
have the acoustic characteristics of a 
concert hall and, as a result of a com- 
bination of factors, home reproduction 
may sound distinctly unnatural to the 
listener accustomed to live perform- 
ances. This difference does not neces- 
sarily result from a longer reverbera- 
tion time in the concert hall, as both 
acoustic design and the absorption of 
a large audience can reduce this to a 
fairly low value, but rather due to the 
characteristics of binaural hearing. 

An interesting analogy is to assume 
two microphones, connected in paral- 
lel, spaced about six inches apart, and 
placed toward the rear of an audi- 
torium. Under these conditions, sound 
generated on the stage will reach the 
microphones mostly in the form of re- 
flections from various angles, except 
at the higher frequencies where di- 
rectional effects start to occur. At low 
frequencies the wavelengths of the re- 
flected sounds will be small in com- 
parison to the distance between the 
mikes, and little effect will occur no 
matter from what angle the sound is 
received. In the region around one 
thousand cycles the distance between 
the two microphones will approxi- 
mately equal one-half wavelength and 
a large degree of cancellation will re- 
sult over a considerable angle of re- 
flected sound. Above this point an 
increasing amount of direct radiation 
is received in relation to reflected en- 
ergy due to directional effects and 
greater efficiency of sound absorbing 
materials. The resulting frequency 
response characteristic under these 
conditions may have an attenuation of 
six decibels or more in the mid- 
frequency region. 

Although the foregoing analogy does 
not necessarily hold true for live lis- 
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tening, various experiments in listen- 
ing and recording tend to indicate that 
it has considerable validity. Inasmuch 
as many commercial recordings are 
made with the microphone placed rel- 
atively close to the performer, due to 
limitations imposed by the equipment 
or acoustics, the resultant reproduc- 
tion when played back over a flat sys- 
tem in a small room may sound harsh 
with excessive middle register. As a 
result, a device such as the distance 
control, which allows controlled atten- 
uation of the mid-frequencies, may be 
definitely desirable in obtaining the il- 
lusion of concert hall presence. 

In some cases the experimenter may 
succeed in putting together just the 
right combination of audio components 
which, together with the room acous- 
tics, seem to give nearly perfect re- 
production, yet after a period of days 
or months the quality may not seem 
to sound nearly as good as it did at 
first. This, again, is often the result 
of the interaction of a number of dif- 
ferent factors. Usually electromechan- 
ical devices are the worst source of 
trouble. Speaker suspensions dry up 
and lose their elasticity, phono pick- 
ups become defective due to heat from 
adjacent tubes, and other sources 
cause crystals to go flat or rubber 
damping blocks to harden. Similarly, 
microphonic tubes, particularly in high 
gain preamps, can cause serious dis- 
tortions if within range of loudspeaker 
radiations, often causing a_ serious 
transient peak somewhere in the high 
frequency range. 

A number of other factors might be 
noted, both for the benefit of the nov- 
ice constructor or the technician who 
may be called upon to fix a special 
system. One of these relates specifi- 
cally to unwanted electrical feedback, 
especially in the case of audio ampli- 
fiers capable of supersonic bandpass. 
When a high gain system is used, such 
as is increasingly the case, sufficient 
energy may be fed back from the out- 
put of the system to a poorly shielded 
input to cause damped or continuous 
supersonic oscillations. This can cause 
splatter on high level musical pas- 
sages and can cause a serious limita- 
tion on the undistorted power output 
available from the system. 

Another source of annoying distor- 
tion results from the earlier mentioned 
arm resonance problem in phono pick- 
ups. This appears to be especially se- 
rious where certain crystal cartridges 
are concerned due to the fact that 
these elements may be sensitive to vi- 
bration applied at any part of the car- 
tridge case. As a result, ringing res- 
onances in the arm, or motor board 
noise, is readily transmitted through 
the audio system. By isolating the 
‘artridge case from the tone arm with 
foam rubber or similar material a no- 
table improvement may be obtained, 
particularly in cases where the needle 
apparently distorts on certain pas- 
sages. Although magnetic cartridges 
appear to be relatively insensitive 
compared to the crystal it may be 
beneficial in some instances to use a 
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similar treatment. In either case, care 
should be taken that the compliance 
of the isolating material is not such 
as to cause or accentuate a serious 
low frequency resonance as an arm 
resonance of even a few cycles-per- 
second can cause fuzziness and modu- 
lation of high frequency components. 


Loudspeaker Arrangements 


Although the choice of a loudspeaker 
is of considerable importance in ob- 
taining superior reproduction, in gen- 
eral, less specific information is avail- 
able on this component than about the 
other links in the audio “chain.” For 
the most part, the trend in recent 
years has been toward woofer-tweeter 
combinations for wide range reproduc- 
tion. Although representing one of the 
simplest means of obtaining wide 
range sine wave reproduction, the high 
and low frequency speaker combina- 
tion can result in some serious tran- 
sient distortions. The transient repro- 
ducing ability of a direct radiator ap- 
pears to be closely related to the pri- 
mary resonant frequency of the 
diaphragm. Thus a woofer with a reso- 
nant frequency of forty cycles may 
exhibit poor transient reproduction 
throughout nearly all of its useful 
range. The tweeter, on the other hand, 
usually has a very light moving ele- 
ment with a relatively high resonant 
point. The result may be that the tran- 
sient response is very uneven and dis- 
torted compared to the steady state 
measurements. The listening effects 
may be of harshness in the upper reg- 
ister, due to partial reproduction of 
transients in this area, and poorly 
reproduced low frequency tones 
which contain strong modulations. 

A situation that more nearly seems 
to fit the requirements of good repro- 
duction is to use a number of identical 
small radiators with relatively high 
resonance frequencies. An arrange- 
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R,, R.—500,000 ohm pot. 

R., Re—1500 ohm, 2 w. res. 

Ry, Re—75,000 ohm, 2 w. res. 

R.— 50,000 ohm, 2 w. res. 

R-—50,000 ohm, 1 wm. res. 

R.— 500,000 ohm, 2 w. res. 

C,—.02 pufd., 200 v. cond. 

C.—200 pufd. mica cond. 

-—.002 ufd., 200 v. cond. 

«a1 ufd., 200 v. cond. 

» Co—30 ufd., 150 v. elec. cond. 

7—20 pufd., 150 v. elec. cond. 

T,—Fil. type trans, 6.3 vy. to 115 v. (Chicago 
Trans. F-633) 

Rect..—75 ma. selenium rectifier 

PL,—6.3 »v. pilot lamp 

V.—6J5 tube 

V.—6SL7 tube 
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Diagram of preamp which incorporates dis- 
tance control and novel power supply unit. 


ment of this nature provides sufficient 
cone area to be effective at Now fre- 
quencies but still maintains sufficiently 
low individual mass to provide good 
high frequency efficiency. Transient 
response of such a setup will tend to 
be equal to sine wave response below 
resonance and fall off smoothly above 
this point, a characteristic which tends 
to approximate the audible effects 
produced by a room in which the 
sound absorbency of the walls and fur- 
nishings increases with ascending fre- 
quency, a condition usually found in 
studios and concert halls. 

Several problems are to be consid- 
ered in setting up a system using a 
number of small loudspeakers. Chief 


Bottom view of the preamp. The entire unit is built on a single. compact chassis. 
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Graph of relationships between sine wave and transient characteristics in (A) a hypothet- 


ical woofer-tweeter combination, and (B) system using group of identical small speakers. 


among these is the fact that the pri- 
mary resonant frequency of a small 
five- or six-inch loudspeaker usually 
lies between one hundred and two 
hundred cycles, well within the audi- 
ble range. To keep this from produc- 
ing a peak in the frequency response 
it is preferable to use some means of 
speaker damping, either acoustical or 
electrical. In the latter case an am- 
plifer with an appreciable amount of 
inverse feedback from the voice coil 
is desirable, with designs such as those 
described in the author’s article, “Au- 
dio Transient Distortion” in the June 
1949 issue of RADIO & TELEVISION NEWS 
performing very satisfactorily. 


An arrangement using nine four- 
inch speakers is shown in the accom- 
panying photographs. The cone area 
involved is about the equivalent of a 
single twelve-inch speaker but in com- 
parison tests with a single extended- 


range twelve-inch cone the multiple 
speaker assembly showed _ superior 
power handling capabilities at both 


low and high frequencies as well as 


better transient characteristics al- 
though the over-all efficiency was 
somewhat lower. Conventional four- 


inch speakers, such as are obtainable 
for about one dollar from radio whole- 
salers, were used. However, in select- 
ing loudspeakers, it is best to endeavor 


Front and rear views of a multivle loudspeaker system using nine 4-inch speakers. 
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to obtain units with a 


relatively 
smooth over-all response, even though 


this may mean a falling off of re- 
sponse at high frequencies. 
going is the genera! characteristic of 
a simple piston type direct radiator, 
but in some cases the manufacturer 
may use special cone treatment to in- 
crease the apparent loudness or bril- 
liancy of the speaker. with the result 
that some of the previously mentioned 
transient troubles of the woofer- 
tweeter combination may 

In the arrangement shown, all of 
the speakers are identically phased, 
with the exception of the one in the 
center. The voice coil leads are re- 
versed with this unit, providing a smal!l 
amount of acoustic inverse feedback 
A series connection was used for all 
nine speakers as this tends to reduce 
the effects of impedance variations in 
individual units. However, as this pro- 
vides a total speaker impedance olf 
approximately thirty ohms, the con- 
structor may prefer to use a series- 
parallel arrangement to lower the out- 
put impedance 

Due to the superior transient re- 
sponse in the low frequency region, it 
is Wise to pay particular attention to 
the loudspeaker baffle used. A rela- 
tively heavy cabinet with rigid walls 
is preferable in order to prevent spu- 
rious vibrations of the speaker hous- 
ing itself. Similarly, the cabinet should 
be lined with sound absorbent mate- 
rial, particularly in the case of a bass 
reflex type of enclosure, and all parts 
of the system should be tightened 
down carefully to prevent rattles 

In actual performance, from such 
high quality program sources as mas- 
ter tape recordings of band and or- 
chestral music, the multiple speake1 
system described performed very well 
with excellent dynamic balance be- 
tween high and low frequencies. Re- 
production of low frequency transient 
tones, such as piano and string bass, 
was very good, being comparable to 
other systems using horn loading in 
the low frequency region. Even at 
high output levels no distortion was 
observed that was directly attributa- 
ble to the speaker system. Even when 
used without any inverse feedback or 
loudspeaker damping the reproduc- 
tion was quite acceptable although 
bass response was much heavier and 
speaker hangover tended to alter the 
tone color of certain sounds 

In conclusion it may be stated that 
the use of a group of small loudspeak- 
ers appears to have several advantages 
that may be of definite importance to 
the critical listener. An arrangement 
of this nature can be assembled at 
relatively low cost, compared to other 
high quality speaker systems. It 
should further be realized that a de- 
scending high frequency response in a 
loudspeaker does not necessarily mean 
poor power handling capabilities in 
this region and under certain circum- 
stances it seems definitely desirable to 
introduce frequency correction in the 
audio amplifier rather than in the 
loudspeaker system. 30-— 
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“VEN the weather seemed to have 
a sort of hangover from the gay 
holiday season just passed. 


s 


There was nothing about the bleak 


January morning to distinguish it 
from any other winter day, for it was 
neither exceptionally cold nor excep- 
tionally warm, exceptionally bright or 
exceptionally dark. It was just an- 
other monotonous stretch of the calen- 
dar that had to be passed over on the 
way toward Spring. 

Things were a little in the doldrums 
at Mac’s Radio Service Shop, too. The 
work, for once, was all caught up, and 
Barney was taking advantage of this 
hiatus to clean up an old electric 
typewriter motor he had acquired. 
Mac watched him turning down the 
worn commutator, undercutting the 
mica between the segments, and clean- 
ing the points that were part of the 
speed regulating mechanism before he 
finally spoke: 

“May I be so bold as to ask what 
you intend to do with that thing when 
and JF you get it running?” 

“Ignoring the snide insinuation of 
that ‘if,’” Barney replied, “I intend 
to use it in the color television con- 
verter I am building. This motor is 
a variable-speed, governor-controlled 
job, and I figure it will be just the 
ticket to turn the color disc. Do you 
concur ?” 

“I never like to discourage optimis- 
tic youth,” Mac drawled lazily; “so 
I'll ‘concur’; but you kind of remind 
me of the guy who finally pleads until 
he gets a car salesman to accept his 
order for a new car and then buys a 
can of auto-polish on the way home. 
A man in this ultra-fringe area is bet- 
tering par if he pulls a fair black-and- 
white picture four nights out of seven, 
and here you are getting all set for 
color.” 

“Well, doggone it,” Barney said 
defensively, “I feel that I have to do 
something to keep abreast of this tele- 
Vision game. The technicians in the 
good TV areas are getting so much 
ahead of us in experience that we'll 
never be able to catch up unless we 
use experimenting or something to 
make up for our lack of experience. 
We seldom have more than a couple 
of TV calls a week, while many of 
those birds in the large cities do noth- 
ing but TV work. By the time good 
television reception does get here, 
we'll be about as up to date as a 
three-circuit tuner.” 

Mac suppressed a grin at the glib 
way the boy mentioned a piece of 
radio apparatus that he had doubtless 
never seen, but he said gravely, 
“You've got a point there, Red, and I 
am glad to see you've been thinking 
about it; but I can’t quite go along 
with you in believing that we are be- 
ing left hopelessly behind in television 
servicing simply because we do not 
have the large volume of sets to work 
on. That could happen, but it doesn’t 
have to.” 

“What's to stop it?” 

“Concentrating on the ‘Know-why’ 
of television instead of the ‘Know- 
how’,” 
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Barney's freckled face screwed up 
in puzzlement. “This is not one of my 
bright days, Boss; suppose you drag 
that past again a little more slowly.” 

“I mean that while our actual ex- 
perience with television is likely to be 
pretty limited for some time to come, 
there is nothing to prevent our boning 
up on television theory; and I, for one, 
believe that in the long run a good 
sound knowledge of theory is worth 
more to a technician than any amount 
of unqualified experience.” 

“Whoa there! Back up!” Barney ex- 
claimed. “Do you mean to sit there 
and say that it is better for a fellow 
to have a lot of theory sticking out of 
his ears than it is to be so familiar with 
a set that he can diagnose its trouble 
just as soon as he lays eyes on it? 
Why the experienced guy would have 
the set fixed and the ticket on it be- 
fore your theory-man could unlimber 
his slide rule.” 

“Granted, but what is your learn-by- 
doing man going to do with the next 
set that comes in, a set that is a total 
stranger to him? Suppose it has a 
radically new type of tuning mechan- 
ism, a sweep circuit that is hot 
off the drawing board, and a 
fancy audio detector that he never 
even heard of before. None of the 
work he has done previously will 
help him find his way about these un- 
familiar circuits. All he can do is 
probe around in the dark hoping that 
sooner or later he may stumble on the 
trouble. His experience, if he tries to 
depend upon it, may actually lead him 
astray, for the fact that one of the 
new circuits looks a little like one he 
is familiar with may cause him to 
waste hours working on the false as- 
sumption they are the same. Since he 
does not know why the various parts 
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are connected exactly as they are; he 
is in no position to judge whether or 
not those parts are doing the job they 
should.” 
“And what will your theory-man be 
doing with it?” Barney challenged. 
“He, too, will be seeing the set it- 
self for the first time, but he has 
studied the circuits long before this in 
books and magazines and has made 
himself thoroughly familiar with the 
way they operate. Knowing, as he 
does, why each part occupies the place 
it has in the circuit, he can quickly 
determine if it is properly performing 
its function. His testing will not be a 
hit-and-miss affair but will be an or- 
derly comparison between actual oper- 
ation and intended functioning.” 
“Sounds as though you are trying 
to fast-talk me,” Barney stubbornly 
contended. “I think you can get your 
knowledge from books or you can get 
it from experience; but what you 
learn by doing is a lot more depend- 
able and sticks with you a lot better. 
If that guy had worked on enough 
sets, he would not be meeting up with 
new ones. His trouble was simply that 
he did not have enough experience.” 
“There just isn’t enough experience 
to keep you from meeting up with 
new problems,” Mac patiently ex- 
plained, “but let’s- approach it from 
another angle: experience is like a set 
of handmade wrenches that a me- 
chanic has fashioned to take care of 
the nuts he ordinarily encounters in 
his daily work. Being handmade each 
wrench really fits the nut for which 
it was made and is quick to use. 
Theory, on the other hand, is an ad- 
justable wrench that must be reset for 
every different size, but it will fit any 
nut, large or small. The advantage 
(Continued on page 104) 
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Fig. 1. Over-all view 
of unit built into a 
small utility cabinet. 


A WIDE-RANGE. 
LINEAR SWEEP 


By 
LOUIS E. GARNER, JR. 


OR a long time gas triode sweep 
circuits were used almost ex- 


clusively to provide a linear time 
base in both commercial and home- 
built cathode-ray oscilloscopes. The 
result has been that the majority of 
scopes in use at the present time em- 
ploy this type of sweep circuit. 
Basically, the gas triode sweep cir- 
cuit, shown schematically in Fig. 2, 
is very good, providing a linear sweep 
with short “flyback” time over a rea- 
sonably good range of frequencies. In 
operation, a condenser (C, to C;) is 
charged through a series resistor (R; 
and R,) from the “B” supply. The 
gas triode is connected across the con- 


denser and when the d.c. voltage 
across the condenser reaches. the 
proper value for “firing” the gas 


triode, this tube conducts heavily and 
discharges the condenser. As the volt- 
age across the condenser drops to a 
low value, the tube stops conducting, 
and the condenser starts charging 
again. The entire operation is re- 
peated. Thus, the saw-tooth or linear 
sweep produced follows a portion of 
the “charge” curve for the RC circuit. 

The frequency of operation is con- 
trolled by varying the time constant 
of the resistor-condenser charge-dis- 
charge circuit. Selecting different ca- 
pacity values by means of the “Coarse 
Frequency” switch selects the range, 
while the exact operating frequency 
is adjusted by means of a “Fine Fre- 
quency” rheostat. Synchronization of 
the circuit with an external signal can 
be accomplished by feeding a small 
signal to the grid, which serves to 
“trigger” the gas triode at the proper 
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A multivibrator type unit 
which has four ranges and 


covers 10 to 100.000 c.p.s. 


point, causing it to discharge the con- 
denser earlier on the charge curve, 
and thus bringing the sweep into sync 
with the observed signal. 

Unfortunately, this type of sweep 
circuit, while satisfactory for sweeps 
up to about 30 kc., cannot be easily 
used at much higher frequencies. This 
is due to a number of factors, the 
most important of which are the tube 
characteristics themselves—the fact 
that the tube takes a certain time to 
discharge the condenser (limiting the 
“flyback” time), the fact that the tube 
takes a certain time to “recover” 
(limiting the frequency of operation), 
etc. 

For the study of wide-band ampli- 
fiers, for checking and testing video 
amplifiers, and for similar applica- 


Fig. 2. The gas triode sweep circuit. 
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tions, it is often desirable to observe 
signals as high as several hundred 
kilocycles, or more. A 30 ke. sweep 
would present too many cycles of a 
high frequency signal on the cathode- 
ray screen, and thus make close ob- 
servation and analysis difficult. For 
this reason, many of the modern 
scopes as well as the more expensive 
units, employ a multivibrator type of 
sweep, permitting sweeps as high as 
100 ke. or more. 

A suitable wide-range, multivibra- 
tor sweep circuit is shown in Fig. 3. 
This circuit will provide an essentially 
linear sweep (saw-tooth signal) from 
approximately 10 cycles per second to 
100,000 cycles per second in four 
ranges. The sweep, as shown, can be 
added to an existing oscilloscope by 
building it in a small metal utility box 
as shown in Fig. 1, or, if preferred, the 
old sweep can be removed from the 


scope, and the new circuit wired in 
place. 
In operation, this sweep is some- 


what similar to the thyratron sweep 
previously described, in that the saw- 
tooth signal is obtained by utilizing a 
portion of the charge curve of a resis- 
tor-condenser combination. The es- 
sential difference is in the fact that a 
multivibrator is used for discharging 
the condenser rather than a gas tube. 
By doing this, a faster discharge can 
be obtained, together with a wider 
range of operation as far as frequency 
is concerned. The only disadvantage 
of the circuit is that it is slightly 
more complex than the gas triode 
sweep. 

Two RC combinations are used in 
the multivibrator sweep, one for con- 
trolling the frequency of operation 
and one for the charge-discharge cir- 
cuit across which the saw-tooth sig- 
nal is produced. In. Fig. 3, with the 
“Coarse Frequency” switch set as 
shown, the combination R,-R;-C,-C 
acts as the charge-discharge circuit, 
while the combination R,-R;-C 
to determine the frequency of opera- 
tion. Note that the time constant (RC 
product) of the charge-discharge cir- 
cuit is much greater than that of the 
frequency determining circuit. This 
is necessary to insure a linear sweep. 

A dual pot is used for the fine fre- 
quency or “Vernier” control so that 
both RC circuits can be varied simul- 
taneously. This serves to keep the 
output amplitude at a reasonably con- 
stant value over any range. 

To minimize the number of parts 
required, and thus to keep both the 
cost and the size of the circuit down, 
the condenser used in the frequency 
determining circuit on one range is 
used in the charge-discharge circuit 
on the next higher range. 

Synchronization of this circuit can 
be obtained by applying a negative- 
going pulse to the grid of the multi- 
vibrator. As shown, a pot is provided 
for controlling the level of the “sync” 
signal. 

This particular circuit, known as a 
“Potter” multivibrator, is quite popu- 
lar and has. been used, in modified 


serves 
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form, in a number of the better com- 
mercial scopes. 

The entire unit can be easily built 
in the 4x5x6 metal utility box as 
shown in Fig. 1. When decal labels 
are applied, a neat professional ap- 
pearance can be obtained. 

Since only one tube is used, power 
requirements are small, and a ter- 
minal strip or plug can be provided 
on the back of the unit. Power can 
then be supplied either from a small 
power supply, or from the oscilloscope 
itself. 

Leads should be kept as short as 
possible, and small parts should be 
used to minimize distributed capaci- 
ties and to prevent “rounding” of the 
higher frequency sawtooth signals. 
Otherwise, wiring is not especially 
critical. 

It may be difficult to find the spe- 
cial dual pot required as a stock item 
at your local wholesalers, but an in- 
quiry indicated that special dual pots 
could be obtained on order, at regu- 
lar prices, although there might be a 
delay of one or two weeks. In addi- 
tion, it is understood that at least one 
manufacturer is producing 
“kits” from which almost any desired 
dual pot combination can be assem- 
bled by the builder. 

If it is not desired to build the sweep 
as a separate unit to be used as an 
accessory with an already existing 
scope, but to wire the circuit in as 
an integral part of the unit, then it 
is convenient to add the “Sweep-Sync 
Selector” switch shown in Fig. 5. 
Again, part numbers and connections 
refer to Fig. 3. 

A 3-pole, 5-position switch is em- 
ployed to provide a variety of sweep 
and sync conditions. With the switch 
in the position shown, the multivibra- 
tor sweep is used and it is synchro- 
nized with the signal applied to the 
vertical plates of the scope (internal 
signal). The shielded lead shown 
connects to the plate of one of the 
vertical amplifier tubes in the scope. 

When the switch is turned to the 
“Ext.” position, the linear sweep is 
still used, but can now be synced with 
an external signal applied to the 
“Sync” terminals. 

With the switch in the “Line” posi- 
tion, the linear sweep is still con- 
nected, but is now synced with the 60 
cycle line voltage. 

In both the “H Amp.” and “60 
Cycle” positions, the linear sweep is 
turned off. An external sweep signal 
can be applied to the scope horizontal 
amplifier at the “H Input” terminals 
when the switch is in the “H Amp.” 
position, while a 60 cycle sine wave 
provides the sweep in the “60 Cycle” 
position. 

Return trace blanking may be ob- 
tained by applying the pulse on pin 6 
of the 12AT7 (Fig. 3) to the cathode 
of the CRT through a 250 uwefd., 1500 
volt condenser. If the cathode of the 
CRT is bypassed to ground, connect a 
100,000 ohm, % w. resistor in series. 

When building the sweep, if you 
cannot find the capacity values speci- 


resistor 


January, 1951 


c3\I SWEEP OUTPUT 


6- 6.3V. 8+ 


R,—100,000 ohm pot. (“Sync”’ control) 

R.— 100,000 ohm, 2 w. res. 

R.— 22,000 ohm, 1 »®. res. 

R,—390 ohm, 1 w. res. 

R.—47,000 ohm, \) w. res. 

Ry—I1 megohm pot. (part of dual-pot. “Ver- 
nier” frequency control) 

R:-—620,000 ohm, 2 w. res. 

R.—8 megohm pot. (part of dual-pot. “Ver- 
nier”” frequency control) 

C,—.01 yufd., 600 »v. cond. 

C.—40 ufd., 450 v. elec. cond. 


COARSE 
FREQUENCY GNO. 


+ 


—.25 ufd., 600 v. cond. 

—.25 ufd., 600 v. oil-filled cond. 
—.1 pfd., 600 ». oil-filled cond. 
—.035 ufd., 600 v. oil-filled cond. 
—3500 pwufd. mica or ceramic cond, 
—350 pwufd. mica or ceramic cond. 
o*—5-50 wufd. trimmer cond. 
—4-pole, 4-pos. sw. 


+f 
cC, 
V.—I2AT7 tube 


Cc 
Cc 
C 
Cc 
Cc 
Cc 
s 


* Frequency determining condensers. Values 
should closely approximate those given. 


Fig. 3. Complete schematic diagram of the wide-range, multivibrator sweep circult. 


fied at your local supplier, parallel 
combinations may be used to get the 
values shown. 

If the sweep is built as an integral 
part of the scope, it is used in the con- 
ventional manner. With the “Coarse 
Frequency” switch in the position 
shown, the frequency range is ap- 
proximately 10 to 100 cycles; in the 
next position from 100 to 1000 cycles; 
in the next position from 1000 to 
10,000 cycles; and in the last position 
from 10,000 to 100,000 c.p.s. This last 
range is determined by the adjust- 
ment of C,. All values are approxi- 
mate only, for there is actually an 
overlap on each range. In addition, 
the actual frequency will change 
somewhat with different “B” voltages. 

To set C,, turn the fine frequency 
control or “Vernier” to its highest fre- 
quency position, with the “Coarse 
Frequency” control in its last range. 
Apply a 100 ke. signal to the scope, 
and adjust C, and the “Sync” controls 
until only one cycle appears on the 
screen. An insulated alignment tool 
should be used for this adjustment. 

If the sweep circuit is built as an 
accessory, as shown in the photo (Fig. 
1), then the connections to the scope 
are as shown in Fig. 4. Power can be 
supplied either from the scope itself 
or from a separate supply. The scope 
sweep selector is set so that the inter- 
nal sweep is disconnected and a signal 
can be applied directly to the hori- 
zontal amplifier. Once this is done, 
the sweep controls (except for “H. 
Gain”) are disregarded on the scope, 
and the controls on the sweep unit 
used instead. They are operated in a 
conventional manner, sync being sup- 
plied by the input signal. 

If the scope with which this unit is 
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Fig. 4. Method for hooking up sweep unit. 


used does not have a wide-band hori- 
zontal amplifier, there may be some 
rounding of the higher frequency saw- 
tooth signals, resulting in a sweep 
which is non-linear at the ends. The 
effect of this can be minimized by ex- 
panding the sweep to “oversweep” 
the screen and using only a portion 
of the sweep for observing signals. 


—30-— 


Fig. 5. “Sweep-Sync Selector” switch for 
use when unit is built into scope cabinet. 
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Fig. 1. View of signal tracer. The panel 
measures 1058” x 7”. Unit is 6” deep. 


In combining a good, all-purpose. 3-stage audio 


amplifier and an untuned detector. the author 


has devised a handy, laboratory-type instrument. 


HE need for a good, all-around 
audio amplifier with high volt- 
age gain and a moderate amount 
of power output for checks in labora- 
tory and radio service shops is not to 
be disputed. The one herein described 
meets these requirements admirably, 
however it was designed primarily as 
a signal tracer. 

The instrument consists of a power 
supply, a three-stage audio amplifier 
with wide frequency response, and an 
untuned detector—the detector being 
contained in a probe. Of particular 
interest in the power supply is the 
filter circuit which is composed of a 
conventional filter choke and condens- 
ers followed by the resistance-capaci- 
tance filter circuit described by H. H. 
Scott in “Electronics” (Vol. 12, No. 8, 
pages 42 to 48, August, 1939). 

As will be seen from the diagram, the 
high voltage d.c. for the power audio 
stage is taken from the filter choke. 
The high voltage d.c., which is supplied 
to the first and second audio stages, 
is additionally filtered by the resist- 
ance-capacitance filter. Additional fil- 
tering is also used on the detector 
stage. 

In the design of any piece of test 
equipment certain techniques must be 
followed so that the over-all appear- 


Gi 


ance and the ease with which the in- 
strument may be assembled and wired 
will not be impaired. A few of these 
features will be described. First, the 
over-all appearance of the finished 
article must be neat and the panel, if 
one is used, (and most equipment 
pertaining to radio and electronics 
will have a main panel) must have a 
well-designed and finished appear- 
ance. This was accomplished in the 
design of this instrument as shown 
in Fig. 1. Secondly, the controls, 
such as gain control, “On-Off” switch, 
and the input and output connections 
together with any other items such as 
the power line cord and fuse must be 
easily accessible and arranged for the 
utmost ease in operation. Next, and 
one of the most important features, 
is the actual design and layout of 
parts on the chassis so that when all 
of these features are combined we 
have an instrument which will not 
only have a good appearance but will 
work to the utmost satisfaction with 
the greatest of ease. Not to mention, 
however, are the features in the de- 
sign and construction which enable 
the instrument to be easily assembled 
and v-ired. Too often little considera- 
tion is given to the problem of servic- 


ing the instrument and since any 


By 
R. H. KRUEGER 


Fig. 2. Detailed view 
of the untuned detec- 
tor probe assembly. 


piece of electrical or electronic equip- 
ment will need a bit of service from 
time to time as years go by this is 
a factor which requires attention 

Since this instrument is comprised 
of a high gain audio amplifier of ex- 
cellent tone qualities, a detector cir- 
cuit which is contained in the probe, 
plus a power supply, it is not likely 
that it will ever become dated. With 
this in mind it was decided to design 
and construct this instrument and 
then present all the necessary in- 
formation so that the future duplica- 
tion of this instrument would be pos- 
sible. 

Although some items could have 
been omitted and some savings could 
have been made, such as the panel 
which could have been constructed of 
much thinner material, these savings 
were not considered practical 

The probe was made removable so 
that the audio amplifier could be used 
alone, and several output connections 
were made in order to give the user a 
choice. The whole instrument was 
housed in a welded sheet aluminum 
cabinet which was finished in dark 
gray crackle finish. A handle has been 
provide on top of the cabinet so it 
can be carried easily. 

With all the design features men- 
tioned and with great thought as to the 
final product, a check was made on the 
necessary parts to be used. Wherever 
possible standard parts were used so 
that replacements could be easily ob- 
tained in the event that they are 
needed for repairs. The items of par- 
ticular interest are the General Radio 
dial plate which is used as a gain or 
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volume indicator and the binding posts, 
made by the same company, which are 
located in the upper right hand corner 
of the main panel. These items add 
greatly to the appearance of the fin- 
ished signal tracer and give the in- 
strument a very professional look. 
In addition, resistor and condenser 
mounting terminal boards were used 
wherever the wiring called for such. 
This type of construction is neat ap- 
pearing and lends itself to cable wir- 
ing wherever possible. In addition, 
such individual groups of resistors 
and condensers can be placed as to 
make them easily accessible for check- 
ing the circuits. The wires were laced 
together as shown in Fig. 5. Care 
should be taken so that none of the 
parts are arrang d in such a manner 
as to produce unwanted feedback cir- 
cuits which will cause oscillations. Fig 
3, from left to right, shows the 6SN7, 
the 6V6, and the 5Y3 tubes. The guide 
pin on the 6SN7 points to the lowe1 
right hand corner, that of the 6V6 
points to the upper left hand corner, 
with that of the 5Y3 in the same direc- 
ition. This arrangement is conducive 
to good wiring practice as all coupling 
condensers and resistors can then be 
mounted directly on the tube sockets. 

\ voltage output 
quency (Fig. 4) was plotted on a piece 
of graph paper and shows the gain 
without the probe. It can be seen from 


curve vs. fre- 


this chart that the gain is nearly con- 
stant over the frequency range of from 
30 kilocycles. Since the 
chart was plotted in volts rather than 
db. it falls off on either end. The volt- 


ize to the 


30 cycles to 


input of the amplifier was 
kept constant and measurements were 


made across the voice coil winding 
With a 3.2 ohm non-inductive resisto1 
load 
The Main 
The main panel was constructed out 
of a piece of three-sixteenths inch 
thick aluminum A piece of one- 


eighth inch wire mesh is used to cover 
the speaker opening in the panel. The 
panel light is placed to the left and at 
the top ol panel (Fig. 1) To the 
right of the speaker-and at the top 


e placed the three Gene ral Radio 
binding posts. Two red and one black 
binding posts are used, as indicated in 
the schematic diagram (Fig. 6). The 
black binding post is used as “com- 
mon,” the other two for either high 
or low impedance, for speakers with 


without output transformers. At 
bottom (Fig. 1) and to the right 
is the phono-jack which, when plugged 
in with phones or speaker, automati- 
cally disconnects the speaker within 
the signal tracer. A vacuum tube volt- 
eter may also be connected to eithei 
high or low impedance for visual 
signal tracing 
On either side and just below the 
eaker are located the fuse (left) and 
the power switch (right). At the bot- 
tom of the panel, at the left, is the 
Amphenol connector for the 
cable. 


probe 
Below the speaker and in the 
center of the panel is located the vol- 
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‘tthe lower left 


ume control which uses a 
Radio dial plate. 

In laying out the panel every effort 
was made to provide well-balanced ap- 
pearance and yet have all connec- 
tions and controls within reach of the 
operator. Quality parts were used 
throughout with the result that this 
unit is a very rugged instrument. The 
panel was finished in dark gray 
crackle lacquer. Oval head machine 
screws were used to mount chassis 
and speaker while knurled head 
thumbscrews were used to hold the 
unit in its cabinet. 


The 


The amplifier consists of three 
stages wired in a resistance-capacity 
coupled circuit as shown in Fig. 6. The 
first two stages are triode voltage- 
amplifier, followed by a beam power 
output stage. Cathode degeneration is 
employed on the input stage, followed 
by additional degeneration between 
the second and output stage. The de- 
sign of this circuit results in low hum, 
wide frequency range, excellent sta- 
bility, low distortion, and good phase- 
shift characteristics, because of the 
inverse feedback used. The number of 
tubes was kept to a minimum by the 
employment of a dual triode in the 
first two stages of the amplifier. Fig 


Cenc ral 


Amplifier 


3 shows the signal tracer in the posi- 
tion for wiring. All wiring is done be- 
fore the panel is attached to the chas- 
sis, with the exception of the four 
wires and shield which are visible at 
hand corner. These 
wires go to the speaker and panel 
lamp and are easy to reach for solder- 
ing after the panel is attached. 

Again referring to Fig. 5 the two 
wires which run from the phono-jack 
to binding posts and speaker trans- 
former were shielded. The wire which 
leads from the volume control to the 
tube grid and the plate lead from the 
output tube were also shielded. All 
wires from the power transformer to 
the tubes, strips, and probe 
receptacle wire were laced together to 
form a neat wiring job. 


resistor 


The two cutouts in the mounting 
flanges, as shown in Fig. 5, were made 
in order to clear the “On-Off” switch 
ind fuse holder, when the 


chassis is 


Fig. 3. Rear vicw of signal tracer. Note 
how all of components are, in final assem- 
bly. secured to the front panel of unit. 
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FREQUENCY IN C.P.S 
Fig. 4. Frequency response of audio amrli- 
fier. Over-all gain (without probe) is rea- 
sonably consiant from 50 to 30,000 c.p.s. 


mounted to the main panel. The power 
output and gain is adequate for all test 
purposes including reluctance pickups 
and microphones. The over-all gain 
and frequency response are indicated 
on the frequency chart shown in Fig. 4. 


The Probe 


The probe was made up as follows 
and is diagrammed in Fig. 7. Nos. 1, 2, 
and 4 were made from a standard test 
prod. No. 1 is the phono-needle and No. 
2 the chuck. The chuck was cut off, 
drilled and tapped to take the screw 
(No. 9) which is a 4-40 machine screw, 
and just long enough to make a tight fit 
so that the whole assembly is held to- 
gether firmly. No. 4 is the insulated 
sleeve which was cut to a length of one 
and three-sixteenths inches, drilled out 
with a one-quarter inch drill and then 
countersunk to fit the chuck as shown. 


Fig. 5. Wiring deta‘ls. Chassis on left folds over and is secured to the front panel. 
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Cy, Cig—Two-section 30/20 ufd., 450 v. elec. 
' ww. cond. 
R,—15 megohm, 2 w. res. Cus—10 ufd., 350 v. elec. cond. 
R., Re—470,000 ohm, 2 w. res. Cy;*—20 ufd., 350 v. elec. cond. 
R.— 250,000 ohm pot. Crs* » Ci7*#—40/40 ufd., 350 v. elec. cond. 
R,—2700 ohm, V2 w. res. *Four-section electrolytic cond. 
R;—1500 ohm, 2 w. res. CH,—200 ohm, 40 ma. filter choke 
R;, Ry —47,000 ohm, | > ™. res. T,—Output trans., 6000 ohms to v.c. 
Ry 100, 000 ohm, > w. res. T.—Power trans. 325-0-325 v. @ 40 ma.; 6.3 
Ryo—270,000 ohm, 2 w. res. ». @ 2 amps.; 5 v. @ 2 amps. 
Ryy— 390 ohm, 1 ™. res. S,—S.p.s.t. toggle sw. 
Rys—27,000 ohm, > ®. res. 3,—Closed circuit jack 
Rj;—100,000 ohm, 1 ». res. P,—4-terminal plug 
Ruy, Rus, Rw R,-—4000 ohm, 1 w. res. SO,—4-terminal socket 
Cy, Coe—50 wufd. ceramic cond. F,—S5 amp. line fuse 
Cx—.005 ufd. ceramic cond. PL,—6.3 v. pilot light 
ce. Cio, Cir. 05 ufd., 400 v. cond. 1—5”" PM speaker 
C;, C-—.01 yfd., 400 v. cond. V,—6AT6 tube 
Cnn 02 ufd., 400 v. cond. V.—6SN7GT tube 
C.—.1 ufd., 400 v. cond. V.—6V6GT tube 
Co—.25 utde, 400 ». cond. V.—SY3GT tube 


Fig. 6. Schematic diagram of signal tracer. The probe assembly is shown in upper left. 


Nos. 3, 6, 7, and 8 were parts from a 
Yaxley phono-plug. The plug was 
taken apart and part No. 6 was cut 
down, as shown, to fit into part No. 5. 
Part No. 5 was taken from an Am- 
phenol connector, since it has the same 
thread inside as the threads on the 
phono-plug. No. 7 is the insulated 
sleeving that insulates screw No. 9 
from the phene- plug. In Fig 7 look- 
ing at Nos. 1, 2, 3, 4, 5, 6, 7, 8, and 9, 
we have, in paddy the assembly of the 


probe tip. This tip is removable from 
the rest of the main probe. This as- 
sembly results in a tip which is shield- 
ed right out to within three-fourths of 
the end, and which is insulated to pre- 
vent shorts in case the probe should 
accidentally slip when making tests on 
a receiver. In Fig 7, No. 10 shows the 
tip assembled and ready to be screwed 
into the Amphenol microphone connec- 
tor which is mounted on the end plate 
of the probe proper. Nos. 12 and 14 


Fig. 7. Complete mechanical details for constructing the untuned probe assembly. 
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are the two end plates of the probe. 
They are made out of a piece of alumi- 
num. The tube housing of the probe 
was made out of aluminum tubing and 
a medium knur! was put on, thus add- 
ing considerably to the appearance of 
the probe. A cable clamp was used, 
No. 15, to take the strain from the 
connections inside the probe. Ceramic 
condensers and one-quarter watt re- 
sistors were used inside the probe 
since space was at a premium. The 
two sets of spacers also hold the min- 
iature tube socket in place, a length 
of 4-40 threaded rod couples both sets 
of spacers together. A small insulated 
terminal strip with two insulated lugs 
was soldered to the metal part on the 
tube socket and serves as a tie point 
for the “B” positive and plate leads. 
The two filament wires from the probe 
cable were connected directly to the 
filament terminals on the miniature 
socket, the shield of the cable being 
soldered directly to the metal part of 
the socket. 

In order to remove the tube from 
the probe all that is necessary is to 
loosen the two 6-32 screws on the cable 
clamp, remove the 4-40 screws that 
hold the cable clamp to the end plate, 
remove the end plate and slide it back 
together with the outer shell of the 
probe and the tube is easily lifted out 
of its socket. The material for the 
outer shell and spacers was procured 
from a hardware supply dealer. A 
thirty inch length of four-wire shield- 
ed rubber-covered cable and an Am- 
phenol four-contact male connector 
completes the probe. This unit measures 
about six and one-half inches long over- 
all and one-quarter inch in diameter, 
a size which is easily handled and is 
not too bulky. The slender tip of the 
probe is easily applied to any part 
within a radio set. A ground wire and 
alligator clip were attached to the 
cable clamp for clipping onto the 
ground of a radio set when the probe 
is used. 

The power is turned on and the unit 
is allowed to warm up. With the probe 
attached several stations will be 
heard when the probe is touched to 
the antenna terminal of a radio. The 
signal can be traced right down to the 
speaker by touching the probe to vari- 
ous connections within the radio. A 
general discussion of signal tracing 
has been published in past issues, so it 
will not be given here. The three bind- 
ing posts at the top of the panel are 
for connecting to a vacuum tube volt- 
meter or other suitable meter for vis- 
ual indication and measurements of 
approximate gain in signal strength. 
Other uses of this instrument include 
checking of speakers for tone quality, 
etc. Microphones and phono-pickups 

may be checked for quality and output 
characteristics by plugging them di- 
rectly into the probe receptacle or the 
probe tip may be removed and used 
as an input receptacle. This will in- 
crease the over-all amplification as 
the tube in the probe is also used as a 
stage of amplification. 
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HIS month—through the cour- 

i tesy of Flavio Serrano, [SW 

DEPARTMENT monitor in Rio 
de Janeiro, Brazil, we present this data 
on Mexican radio activities: 

Mexico has 95 commercial stations 
and 4 cultural stations operating on 
m.w.; there are 14 commercial and 4 
cultural stations operating on s.w. 
Highest-powered station on s.w. (XE- 
WW) uses 10 kw., while the highest- 
powered m.w. outlet (XEX) has 250 
kw., reported to be “the world’s tops.” 
Two 500 kw. m.w. stations now are 
under construction and more than 130 
licenses have been issued for the Trop- 
ical Band; two TV transmitters—a 
RCA and a G-E—are under construc- 
tion in Mexico City, and another TV 
license has been issued for a location 
near the Mexico-USA border. 

Short-wave outlets are listed—Com- 
mercial Stations—XEOI, 6.01, 2.5 kw., 
Mexico City, D.F.; XEUW, 6.02, 250 w., 
Veracruz, Ver.; XEKW, 6.03, 500 w., 
Morelia, Mich.; XETW, 6.045, 100 w., 
Tampico, Tams.; XEUZ, 6.13, 100 w., 
Mexico City, D.F.; XECC, 6.185, 50 w., 
Puebla, Pue.; XEWW, 9.50, 10 kw., 
Mexico City, D.F.; XEFT, 9.545, 250 
w., Veracruz, Ver.; XETT, 9:555, 500 w., 
Mexico City, D.F.; XERQ, 9.61, 500 w.., 
Mexico City, D.F.; XEBT, 9.625, 500 
w., Mexico City, D.F.; XEQQ, 9.68, 1 
kw., Mexico City, D.F.; XEBR, 11.82, 
150 w., Hermosillo, Son., and XEHH, 
11.88, 1 kw., Mexico City, D.F. Cultural 
Stations—XEJG, 4.82, 200 w. Guadala- 


jara, Jal.; XEEP, 6.155, 1 kw., Mex- 
ico City, D.F.; XEXA, 6.175, 100 w., 
Mexico City, D.F., and: XEYU, 9.60, 
250 w., Mexico City, D.F. (Not listed 
is the Mexican s.w. outlet on 11.90 


which appears to relay XEX.—KRB). 
Here are the s.w. calls, local QRA’s, 


and m.w. calls—XEOI, Fomento de 
Radio, Plaza Santos Degollado 10 
(XEOY); XEUW, Independencia 230 


(XEU); XEKW, Aldama 154 (XESF); 
XETW, Madero 204 Ote. (XEFW); 
XEUZ, Radio Central de Mexico, Re- 
forma 51 (XEFO): XECC, 2 Norte 
803 (XECD); XEWW, Cadena Radio- 
difusora Mexicana, Ayuntamiento 54 
(XEW); XEFT, Independencia 74 
(XETF); XETT, Dolores 17 (XEQK); 


(Note Unless otherwise indicated, all time is 
expressed in American EST add 5 hours for 
GCT. “News” refers to newscasts in the English 
In order to avoid confusion, the 24 
hour clock has been used in designating the times 
of broadcasts. The hours from midnight until 
noon are shown as 0000 to 1200 while from 1 
p.m. to midnight are shown as 1300 to 2400.) 

The symbol “V"’ following a listed frequency 
indicates ‘‘varying."" The station may operate 
either above or below the frequency given. 
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XERQ, Corporacion Mexicana de Ra- 
dio, Reforma 51 (XEQR); XEBT, El 
Buen Tono, Calle del Buen Tono 6 
(XEB); XEQQ, Radio Panamericana, 
Jose Maria Marroqui 11 (XEQ); 
XEBR, Serdan 144, (XEBH); XEHH, 
A.R.S.E., Zempoala 77 Col. Narvarte 
(XERH); XEJG, Gobierno del Estado 
de Jalisco, Palacio de Gobierno (XE- 
JB); XEEP, Secretaria de Educacion 
Publica, Av. Argentina y Gonzales 
Obregon (XEOF); XEXA, Radio Go- 
bernacion, Calle de Bucareli (XEDP), 
and XEYU, Universidad Nacional de 


Mexico, Calle de Justo Sierra 16 
(XEUN). 
* + * 
Club Notes 
New Zealand—The New Zealand 


Radio DX League at its recent annual 
meeting chose these officers for the 
coming year—Dominion president, Ar- 
thur T. Cushen; vice-presidents, A. M. 
Branks, J. I. Martin; secretary-treas- 
urer, D. L. Lynn; members of the 
Board of Directors, L. E. Warburton, 
W. Marsh, A. Allen (Invercargill), 
L. M. Gerrie, J. F. Fox, F. T. Wilson 
(Dunedin); magazine committee (N.Z. 
DX Times), Branks, Cushen, 
Warburton, Marsh, Allen; administra- 
tive committee (Dunedin), Messrs. Fox, 
Lynn, Martin, Wilson, Gerrie. (N.Z. 
DX Times.) 


Messrs. 


* » . 


This Month's Schedules 
Albania—Radio Korce, in southeast- 
ern Albania, is a new station on 7.680, 
heard 0100-0200, 0700-0900, 1200-1430; 
times vary from day to day; poor mod- 
ulation; seems to be on test. Scutari, 
8.215, is on the air 0100-0200, 0700- 

0830, 1100-1530. (Radio Sweden.) 
Algiers—The 9.57 outlet noted with 
news in French 1745; signs off 1800. 


Frank G. Hartle, Oil City, Pa. uses a Hammar- 
lund HQ129X and an RME DB20 preselector. 


Radio Om- 


Anglo-Egyptian Sudan- 
durman is again heard nightly on its 
old frequency of 9.747 with good-to- 
excellent level at 2315-2345; all-Arabic. 
(Fargo, Ga.) 


Angola—Radio Club de Benguela 
broadcasts in Portuguese on 4.815 and 
9.165 at 0615-0745 (Sun. to 0700) and 
1230-1400 (Sun. from 1200); Radio 
Club de Malange, Malange, can be 
heard on 7.165 weekdays 0700-0745, 
1430-1530, Sundays 0200-0300, 0730- 
0830; Radio Club da Huila, sa da Ban- 
dira, has programs in Portuguese daily 
0630-0730, 1300-1500 on 5.024 and 9.755. 
(World Radio Handbook Bulletin) Ra- 
dio Club de Nova Lisboa, 11.925, noted 
1345 with varied recordings; heard un- 
til after 1500. (Pearce, England). 

Argentina—At the time this was 
compiled, LRA, 9.69, the new 100 kw. 
s.w. outlet, appeared scheduled to 
North America daily 1800-1900 in 
Spanish and 1900-0000 sign-off in Eng- 
lish. Operates separately from other 
Buenos Aires international outlets, in- 
cluding LRY, 9.455 which has English 
evenings also around 2115-0100. 

LRA, 9.69, comes on the air 1800 
with 5-note chime and announces in 
Spanish “SIRA, Servicio Internacional 
Radiofonica Argentina.” (Stark, Texas) 
Serrano, Brazil, says LRA is the call 
now used also by former LRY, LRS, 
and LRU. 

LRT, 11.84, 
with recorded 
tario.) 

Australia—Radio Australia current- 
ly is using VLC7, 11.81, to North Amer- 
ica daily 0700-1115; news 0715, 0815, 
0930. 

VLX, 4.897, Perth, Western Austra- 
lia, heard with news 0645 daily. (Cox, 
Delaware. ) 

Austria—Salzburg, 9.615, 
now 2355 with schedule, 


Tucuman, noted 1959 
music. (Bromley, On- 


signs on 
then carries 


“Rise and Shine” at 0000. (Cushen, 
N.Z.) 
Azores—-CSA92, 11.090, Ponta Del- 


gada, heard opening 1500 and closing 
1559; good level in North Carolina. 

Belgian Congo—OTC2, 9.767, now 
broadcasts 1100-0100 in French, Dutch, 
English, and Flemish; English periods 
include 1400-1500 and 2030-0015. (Nee- 
ley, Calif.) 

Bolivia—Stark, Texas, is again hear- 
ing La Paz on 9.497 at 1850-2116 sign- 
off; has “Noticias Internacionales” 
(world news) in Spanish 2100 to sign- 
off. Oskay, N.J., reports CP21, 9.428, 
Sucre, with music 1850. 

(Continued on page 120) 
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A review of the advantages of inverse feedback. Several proven 


cireuits on how degeneration can be applied are also included. 


B. E. PARKER 
V.H.F. Eng., Gates Radio Co. 


ANY of us have often consid- 
ered adding a negative feed- 
back circuit to existing audio 
amplifiers or incorporating it in new 
ones we may be building. A large 
amount of material has been published 
on this subject; however, it has all 
been on a highly technical level, usu- 
ally accompanied by long mathemati- 
cal formulas. Often the net result is 
that we forget about the whole thing 
or wind up with an arrangement not 
at all suited to our needs. 

Strangely enough, the application of 
feedback does not necessarily require 
struggling with these long complicated 
formulas and equations. Like most 
other radio problems it can be at- 
tacked quite effectively from the old 
practical shirt-sleeve approach. A 
general understanding of what consti- 
tutes negative feedback and the fac- 
involved, together with a few 
proven circuits, can achieve the same 
results just as effectively. 

It would be foolish to say that the 
approach via mathematical equations 
is no better than our practical shirt- 
sleeve approach. To do so would be 
comparable to saying a wrench is no 
better for removing a nut than a pair 
of gas pliers. Naturally the wrench 
will do a better job quicker. But the 
pair of gas pliers will accomplish the 
same end result if applied with a will. 
Our approach to the feedback problem 
is the “gas pliers” approach. We ana- 
lyze the fundamental requirements for 
feedback and present a few practical 
circuits with parts values used in com- 
mercial equipment. From there on it 
is a case of the plain application of 
horse sense. 


tors 


Why Use Negative Feedback? 

The justifications for using feedback 
are many and varied. The following, 
however, represent a good cross-sec- 
tion of the most important reasons. 

1. It permits economical reduction 
of harmonic distortion for a given out- 
put. Or putting it another way, it 
permits increasing the power output of 
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a given output stage for a specified 
maximum distortion figure. It is not 
uncommon to be able to increase the 
power output of a pentode stage for 
a specified distortion figure of, say, 5“ 
at its rated output of 3 watts without 
feedback to a full five watts by the 
addition of feedback. 

2. It provides an excellent and eco- 
nomical means of flattening the audio 
frequency response curve. An amplifier 
using relatively low cost components 
and having a frequency response of, say, 
100 to 5000 cycles 3 db. can often, 
by the addition of sufficient feedback, 
extend the frequency response range 
to 50 and 10,000 cycles. It is interest- 
ing to note at this point that it is by 
means of large amounts of feedback 
that broadcast and other high quality 
amplifiers are held to such close fre- 
quency response tolerance as = '% db. 
from 30 to 20,000 cycles in production 
runs of large quantities. 

3. Damping is considerably increased 
when feedback is properly applied. 
This is a factor most readily appreci- 
ated in listening checks. Few labora- 
make determine the 
amount of damping in their amplifiers. 
This is often the reason two amplifiers 
having the same frequency response, 
distortion, and power output may 
sound radically different when heard 
side by side. The amplifier having the 
greatest amount of damping will have 
“cleaner” sound. Many readers will 
recall how clean some of the old am- 
plifiers using 45’s and 2A3’s sounded. 
This was largely because of the damp- 
ing resulting from the low plate im- 
pedance of the high current triodes 
used. The popular pentode and tetrode 


tories tests to 


Fig. 1. Simplest form of negative feedback. 


tubes used today have relatively high 
plate impedance. The use of sufficient 


feedback can effectively lower the 
plate impedance, as seen from the 
loudspeaker end, and increase the 


damping to a marked degree. 

4. The internal impedance of an am- 
plifier may be reduced to a fraction of 
its former value by the use of feed- 
back. Internal impedance is a formid- 
able sounding engineering term which 
has been gaining attention in recent 
months. Actually it is little more than 
the damping discussed in the preceding 
paragraph. Reducing it to a simple 
example this formidable term becomes 
far less awesome. The 
measured across the output terminals 
of an amplifier operating into a resis- 
tive load. Remove the load completely 
and re-measure the output voltage. If 
the voltage has increased by a large 
amount, the amplifier may be said to 
have high internal resistance If it 
has not increased materially, the. am- 
plifier has very low internal 
ance. This is analogous to measuring 
the voltage of a dry cell battery with 
the normal load and then noting the 
voltage with the load removed A 
new battery will change very little as 
its internal 


voltage is 


resist- 


resistance is quite low. 
The voltage of an old battery almost 
discharged will change radically be- 
tween no-load and full-load conditions. 
Since loudspeakers and most telephone 
lines do not present a constant im- 
pedance to the output of the amplifier 
throughout the frequency range, it be- 
comes obvious that an amplifier having 
low internal impedance will outper- 
form one with high internal imped- 
ance when operated under conditions 
of this nature. 

5. Feedback 
maintaining a constant 
characteristic with tube 
as the tube-to-tube variation found 
even in new tubes. While this is of 
little importance in the average radio, 
ham transmitter, or p.a. system, it is 
of paramount importance in installa- 
tions where the gain must remain at 
a fixed value from day to day. Long- 
distance telephone and_ broadcast 
termination equipment do require con- 
stant gain for stabilization. 

6. Noise of a recurrent nature, such 
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assists materially in 
over-all gain 


aging as well 


om 


as hum, may be reduced by the appli- 
cation of feedback around the point of 
hum origination. No amount of feed- 
back, of course, can reduce hum orig- 
inating at some point outside the feed- 
pack loop. Noise of a periodic nature, 
such as thermal and shot type noises, 
cannot be reduced by feedback. In 
fact the application of feedback may 
appear to increase this type of noise. 

In order to produce negative feed- 
back, the voltage fed back must be of 
opposite phase. Since phase is an in- 
stantaneous measurement, this might 
be stated as; the voltage fed back 
must be of opposite polarity in order 
to cancel out part of the incoming sig- 
nal. In other words, the energy fed 
back tends to cancel a portion of the 
signal and reduce it in amplitude. 
From this, it may be rightly assumed 
that the over-all gain will be reduced 
proportionally to the amount of feed- 
back. 

In applying feedback, it must be re- 
membered that it must be 180 degrees 
out-of-phase with the signal at the 
point feedback is applied. When the 
energy is fed back in-phase, oscilla- 
tions will result. All amplifiers have 
some degree of phase shift. This is 
usually most predominant at the high 
and low frequency extremes. The 
amount of phase shift is dependent on 
the value of the coupling condensers 
and resistors between stages, cathode 
and screen bypassing, and transfor- 
mers used. The last is by far the most 
difficult to correct, as it is usually di- 
rectly related to the price of the trans- 
former Large coupling screen and 
cathode bypass condensers and low 
value plate coupling resistors result 
in less phase shift. Should the phase 
shift of the amplifier approach 180 de- 
grees at some frequency, the feedback 
will then be in-phase at that frequency 
and will be what is known as positive 
feedback. This invariably results in 
oscillations in high gain amplifiers. It 
is the phase shift that largely limits 
the amount of permissible negative 
feedback 

In designing feedback circuits, con- 
sideration must be given to the fact 
that the phase is shifted 180 degrees 
between the grid and plate circuit of 
a stage. In other words, if the in- 
stantaneous voltage at the grid of a 
tube is positive, the instantaneous 
voltage at the plate of the tube will 
be negative. Conversely, if the instan- 
taneous voltage at the grid is at the 
negative crest of the cycle, the instan- 
taneous voltage at the plate will be at 
the positive crest of the cycle. A rule 
of thumb is: Plate and grid are out-of- 
phase, while plate and cathode are in- 
phase 

Feedback loops over three stages of 
amplification are rarely used because 
of the susceptibility to oscillation and, 
in general, it is easier to work with 
from the design viewpoint when it is 
used over only two stages. Where a 
large number of stages are cascaded 
or connected in series for high gain, 
it is common practice to use several 
Separate feedback loops, and apply a 
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separate loop for every two or three 
stages. This is referred to as pairing 
or tripling. (Tripling in this instance 
is not to be confused with frequency 
multiplication.) In commercial de- 
signs of high quality amplifiers, such 
as those used for broadcasting, it will 
be noted that coupling condensers are 
on the order of .25 and 5 zfd., and 
plate coupling resistors of less than 
100,000 ohms are favored. The reason 
for this is twofold. It extends the 
frequency response at both ends and 
results in less phase shift which might 
otherwise be troublesome if the phase 
shift is considerable at either the high 
frequency or low frequency end. 


Methods of Feedback 

Figs. 1 through 6 illustrate several 
methods of applying negative feed- 
back. These are methods which have 
been found sound and dependable 
enough for their incorporation in com- 
mercial broadcasting equipment. 

Fig. 1 illustrates what is perhaps 
the simplest form of negative feed- 
back. Voltage is fed back from the 
plate to the grid by means of R, and 
C,. As mentioned previously, the volt- 
age at the plate is approximately 180 
degrees out-of-phase with that at the 
grid. The amount or amplitude of the 
feedback voltage is determined by R: 
in the middle audio range with C 
serving as a d.c. blocking condenser. 
At the low frequency end, however, 
the reactance of the condenser be- 
comes appreciable, further reducing 
the amount of feedback voltage. Since 
feedback results in decreased gain, we 
have less feedback at the low fre- 
quency end and a consequent increase 
in low frequency gain. This increase 
in low frequency gain is usually pur- 
posely introduced to compensate for 
the low frequency drop off in response 
of the output transformer. 

The parts values shown are for use 
with an output transformer of fair 
quality. By decreasing the value of 
R., the amount of feedback will be 
increased, “pulling’’ the middle range 
of the amplifier response curve fur- 
ther down to compensate even more 
for poor low frequency response in the 
output transformer. As is to be ex- 
pected, the larger the value of C, the 
lower in frequency the compensation 
occurs. For example, assume an am- 
plifier using a value of .01 ufd. for C 
with a response curve flat down to 
100 cycles and dropping off 3 db. at 50 
cycles. By decreasing the value of R; 
the response could be flattened out 
until the amplifier was flat down to 
50 cycles; or for that matter by fur- 
ther decreasing the value of R: we 
could cause a rise in response at fifty 
cycles making a definite hump at that 
frequency. In this event, we can use 
a larger value of C;, say .1 uwfd., and 
move the hump further down in fre- 
quency, resulting in an extension of 
the low frequency response. From this 
it appears that this could be carried 
on further until the low frequency 
response is extended down to, maybe, 
10 cycles. Unfortunately, this is not 


' 
Sees 
6/7 ivi ‘ 
! 
ssooaas aan 
sso= i 
S6KS 5 56x | 500M aT 
° 0 06m 
2% 40 of 20 
: 
: l ¢ 
i 
e+ 


Fig. 2. A modification of Fig. 1. The cou- 
pling condenser can be omitted in this case. 


true in practice. As mentioned pre- 
viously, the phase shift of the output 
transformer limits the permissible 
amount of feedback. 

Fig. 2 is actually a modification of 
Fig. 1. The difference is that C,, the 
d.c. blocking condenser, is not used. 
Since the plate of V, and grid of V: 
are virtually in-phase, the feedback 
voltage may be fed directly from the 
plate of V: to the plate of V;. In this 
event, R. serves as the feedback re- 
sistor limiting the amount of feedback. 
Obviously, to increase the amount of 
feedback, it is merely necessary to de- 
crease the value of R.. To keep the RC 
phase shift to a minimum, the value of 
the grid-to-plate coupling condenser 
between the plate of V, and the grid of 
V. should be as large as economically 
feasible. It is interesting to note that 
R, also furnishes another d.c. path for 
the plate current of V;. This is, as a 
whole, desirable since it serves to fur- 
ther increase the plate voltage on V,. 

Fig. 3 is essentially a further varia- 
tion of Fig. 2. As pointed out earlier, 
the cathode and plate of a tube are 
normally in-phase. Then by modifying 
Fig. 2, by moving the feedback lead 
from the plate of V, to the cathode of 
V,, the same effect is obtained. It is 
necessary, however, to put C, in to 
block the d.c. current which would 
otherwise flow. This can be an advan- 
tage, since this blocking condenser 
can be used to extend the low fre- 
quency response by judicious selection 
of its value. 

Often it is just as desirable to in- 
crease or extend the high frequency 
response as it is the low frequency 
response. By the addition of C, we can 
gain considerable control over the 
high frequency response by decreasing 
the amount of feedback at the high 
frequency end. If completely unby- 

(Continued on page 80) 


Fig. 3. Plate-to-cathod. feedback loop. 
C, and C:. provide a means of control- 
ling low and high frequency response. 
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TELEVISION 


By J. RACKER and P. SELVAGGI 


Part I. 


Operational characteristics of several of 


the popular syne circuits being used in modern TV 


receivers. 


NE of the most common and 
bothersome troubles encoun- 
tered in television receivers to- 
day is the poor operation of the syn- 
chronizing circuits. Many people will 
tolerate relatively poor definition, 
some distortion, weak images, but 
when the picture “rolls,” “tears,” or 
shifts periodically—the service tech- 
nician is sure to get a call. The reason 
for this is easy to understand. It is 
possible to enjoy television—if you are 
not overly critical—even though the 
quality is not especially good, but it is 
impossible to watch a picture that is 
rolling, tearing, or shifting. 

This problem is further complicated 
by the fact that in many cases it is 
difficult, if not impossible, to correct 
the trouble due to the inherent char- 
acteristics of the particular synchro- 
nizing circuit used in the set. One of 
the major objectives of this article is 
to show the reader how to modify such 
a circuit so that good performance 
can be obtained. Of course before the 
technician can modify a given circuit 
he must clearly understand its basic 
principles of operation and conse- 
quently such a description is also in- 
cluded in this article. 

The author would like to emphasize 
one point before delving into actual 
circuit descriptions. The _ television 
set manufacturer’s engineer is con- 
fronted with two problems when de- 
signing any circuit. One is to make 
the circuit as economical as possible 
for a given performance specification 
—and the second is to make one cir- 
cuit suit as wide a variety of reception 
conditions as possible. 

In order to economize it is fre- 
quently necessary to reduce the num- 
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Concluding article appears next month. 


ber of tubes employed. This means 
that if one tube will meet the require- 
ments of the majority of installations, 
a second tube will not be used al- 
though it is known that it will be 
difficult to obtain good reception in 
some localities without its inclusion 
in the circuit. The second factor 
usually means that some engineering 
compromise must be made between 
two conflicting conditions. For ex- 
ample, the “Q” of a flywheel circuit (to 
be described later) should be increased 
to minimize effects of noise and de- 
creased to minimize possibility of pic- 
ture shift. The manufacturer gen- 
erally selects a “Q” that represents a 
compromise between the two. 

The technician, on the other hand, 
is concerned with each installation as 
an individual problem. If adding a 
stage to a customer’s set saves two or 
three calls, if a set located in a noise- 


Fig. 1. Simplified schematic of blocking 
oscillator used in early television sets. 
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free area shifts its image frequently, 
he is justified in modifying the circuit 
used in the set to meet these individual 
conditions. 

One of the most important functions 
of a television set is to synchronize 
and phase the horizontal deflection 
sweep voltages to the framing and 
scanning rate of the pickup camera 
at the transmitter. To achieve this 
end, vertical and horizontal synchro- 
nizing pulses are transmitted along 
with the video intelligence. These 
pulses are then used to establish the 
frequency of the vertical and horizon- 
tal sweep circuits. The reader can 
refer to Parts 17, 18, and 19 of the 
series of articles “Modern Television 
Receivers” by M. S. Kiver (Rapio «& 
TELEVISION News, August, September, 
and October, 1949) for a general idea 
of the functioning of the various cir- 
cuits with respect to the synchroniz- 
ing pulses. The author will assume 
that the reader is reasonably familiar 
with these principles in the ensuing 
discussion. 

Blocking Oscillator 


One of the simplest and most eco- 
nomical synchronizing circuits is the 
blocking oscillator. This circuit was 
used extensively in early sets and, be- 
cause it has several serious disadvan- 
tages, the technician may have many 
occasions to repair or adjust blocking 
oscillators. A simplified schematic of 
the blocking oscillator is shown in 
Fig. 1. First let us consider the action 
of this circuit without synchronizing 
pulses. 

The transformer, T, in this Circuit 
has the following’ characteristics. 
When the plate current increases it 
induces a positive voltage in the grid 
leg; when the plate current stays con- 
stant, no voltage is induced in the grid 
leg; and when the plate current 
decreases, a negative voltage is in- 
duced in the grid leg. When the set is 
first turned on, tube V, begins to draw 
current which induces a positive volt- 
age in the grid circuit, causing a fur- 
ther increase in plate current. The 
high positive grid voltage draws grid 
current which charges condenser C 
negatively. This sequence continues 
until the saturation current of the 
tube is reached, at which time the 
plate current stays constant. The grid 
voltage therefore drops from some 
positive value to zero, which reduces 
plate current. Reduction of plate 
current causes the grid to go negative, 
causing a further decrease in plate 
current. This sequence continues until 
tube cut-off is reached, at which time 
a negative voltage is induced across 
the grid which drives it well beyond 
the cut-off value. 

The tube is maintained at this 
highly negative value by the charge 
across condenser, C, which slowly dis- 
charges through resistor R. (It should 
be noted that during the positive cycle, 
the tube is conducting and hence rep- 
resents a low resistance so that the 
time constant is small; however, with 
the tube cut off the RC constant is 
large.) As the condenser discharges, 
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the grid voltage increases until the 
cut-off value is reached. At this point 
the tube begins to conduct and the en- 
tire cycle is repeated. The waveform 
of the grid voltage versus time is 
shown in Fig. 2A. The frequency of 
this cycle is determined by the RC 
constant chosen and the cut-off of the 
tube. In practice, this frequency is 
made slightly less than the frequency 
of the incoming sync pulses. 

The sync pulses are applied at some 
time just prior to the return of the 
grid voltage to the cut-off value and 
are of sufficient amplitude to raise the 
grid voltage above cut-off as shown 
in Fig. 2B. The oscillator begins its 
cycle exactly at the time that the 
syne pulse is applied. This process is 
repeated as long as sync pulses exist 
and the receiver is now in synchronism 
with the transmitter scanning rate. 
The grid voltage at the time that the 
sync pulse is applied can be varied by 
adjusting R 

The synchronized positive pulses at 
the output of the blocking oscillator 
are then used to generate the saw- 
tooth waveform. The circuit of V2 is 
such that a saw-tooth voltage will ap- 
pear at its output with the flyback 
time corresponding to the blocking os- 
cillator sync pulse as shown in Fig. 
3A. Thus the effect of the blocking os- 
cillator pulse is to discharge the con- 
denser in the plate of V: and cause the 
electron beam to go from the extreme 
right hand side of the CRT to the ex- 
treme left whence it starts scanning 
across the tube again 

The disadvantage of the blocking 
oscillator circuit is that it is ex- 
tremely susceptible to noise. Two 
effects may occur. One is that a 
pulse of noise voltage will appear at 
the grid just prior to the sync pulse 
and cause the tube to conduct. In this 
case the saw-tooth starts prematurely 
and a point B, which should appear at 
the extreme left of the picture is 
shifted toward the center. If the 
noise pulse occurs soon enough, a few 
cycles may be required for the sync 
pulse to be in position to fire the tube. 
This effect is shown graphically in 
Fig. 3B. 

The other effect that may occur is 
that the noise pulse will partially 
cancel the syne pulse and the tube will 
fire later than it should. In this case 
the picture is displaced to the left, as 
indicated in Fig. 3C, and again several 
cycles may be required to return to 
normal operation. Both these effects, 
if they occur for a few cycles only, 
appear as a “tear” on the picture. 

It should be noted that up to a cer- 
tain point the magnitude of the sync 
pulse is proportional to the signal 
input, so that for a strong signal a 
large pulse is available and a small 
one for a weak signal. If a large 
amplitude is available the RC con- 
stant of the oscillator can be adjusted 
so that the pulse appears considerably 
before the time that the cut-off value 
is reached. This increases the magni- 
tude of noise voltage required to trip 
the circuit prematurely. However, if 
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a weak pulse is available, then the 
time between the sync pulse and na- 
tural oscillation must be made closer 
so that a weak signal will raise the 
grid above cut-off. 

The manufacturer permits adjust- 
ment of the synchronizing circuit to 
meet these divergent conditions by 
placing a potentiometer in the grid 
of the blocking oscillator, correspond- 
ing to R, in Fig. 1. R: in this circuit 
affects both the upper and lower 
limit of the RC constant and when the 
picture rolls at the maximum setting 
of R, then the value of R: should be 
checked. In some cases when this re- 
sistor overheats its value decreases 
and a sufficiently high RC constant 
cannot be obtained. In other in- 
stances, where low signal and much 
less noise exists, it may be desirable 
to lower the value of this resistance 
for better synchronization. 

Another disadvantage of the block- 
ing oscillator is that the flyback time 
starts exactly at the same time as the 
leading edge of the sync pulse. Since 
this pulse is located in the middle of 
the blanking pulse, part of the sweep 
near the peak is blanked and the fly- 
back time is limited to the period be- 
tween the leading edge of the sync 
pulse and the end of the blanking 
pulse. Other synchronizing systems 
will cause the flyback time to start at 
the beginning of the blanking pulse 
thus giving more time for flyback and 
therefore allowing the deflection cir- 
cuits to be designed more efficiently as 
far as deflection sensitivity is con- 
cerned. 


Comparison System 


An improvement over the blocking 
oscillator can be achieved through the 
use of a comparison circuit which is 
quite insensitive to noise pulses. In 
this system a blocking oscillator is 
also used but in this case its natural 
frequency is set as close to the sync 
frequency as possible. The frequency 
of the blocking oscillator is then com- 
pared with that of the sync pulses. If 
the two frequencies coincide, no action 
takes place, if they do not, the fre- 
quency of the oscillator is varied until 
they do. 

This system is immune to random 


Fig. 4. Simplified schematic diagram 
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Fig. 2. Blocking oscillator grid voltage. 
without sync pulses (A) and with pulses (B). 
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Fig. 3. Effect of noise on blocking oscilla- 
tor, large pulse tripping oscillator too soon 
(A), cancelling pulse causing “miss” (B). 


noise pulses because it is highly un- 
likely that noise pulses of sufficient 
amplitude will recur at a frequency 
near that of the sync pulses. However, 
as may be expected, correction of the 
blocking oscillator frequency is not 


of blocking oscillator comparison circuit. 
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Fig. 5. A simplified schematic diagram of 
comparison circuit (A) showing voltage E, 
(B), and E, (C), and the voltage across 
the condenser C, (D), and across C, (E). 
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Fig. 6. Waveforms obtained when the sync 
frequency is higher than the oscillator 
frequency (A) and when the sync frequency 
is less than the oscillator frequency (B). 


immediate since several cycles of sync 
pulses are required before the circuit 
will react to the frequency difference. 

Fig. 4 is the simplified schematic of 
a typical blocking oscillator com- 
parison circuit. At the right hand 
side of this schematic V, there is a 
blocking oscillator which operates in 
much the same manner as the one 
described previously. The grid of this 
tube is tied to that of V;, the saw- 
tooth generator. V, and V; are con- 
ductive and cut-off over the same 
periods. Thus it is seen that the fly- 
back time of the saw-tooth again oc- 
curs when there is a positive pulse 
in the blocking oscillator output. This 
is merely another way of effecting this 
action and the circuit shown in Fig. 1 
could have been used to obtain this 
result. 

The frequency of oscillation of this 
circuit is a function of the RC con- 
stant in the grid of V,, as before, and 
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of the bias provided by the plate of V3. 
Varying the voltage at the plate of 
V, will also vary the frequency of op- 
eration. 

The voltage at the plate of V, is a 
function of its grid bias which, in 
turn, is a function of the comparison 
circuit output. To understand the 
action of the comparison circuit con- 
sider the schematic shown in Fig, 5A. 
E, and E£: in this circuit are the 
voltage waveforms shown in Figs. 5B 
and 5C respectively. 

Diode V; will conduct when £, is 
positive and charge condenser C, to 
the peak positive value of E;. When 
E, starts to decline, the voltage 
across the diode will be negative, due 
to the charge in C,, and it will cut- 
off. Since R, has a high resistance, the 
voltage across C, will decline very 
gradually over the cycle until the next 
sync pulse recharges it to the maxi- 
mum value. The voltage across C: will 
have the same waveform in the nega- 
tive direction. These waveforms are 
shown in Figs. 5D and 5E. Note the 
voltage across the condenser is of op- 
posite polarity to that of the applied 
voltage. 

The positive voltage across (C, 
cancels out the negative voltage across 
C:, so that the voltage at point A will 
be equal to zero. Now consider the 
effect of the sync pulses when they do 
not occur exactly at the center but are 
shifted to the left as shown in Fig. 6A. 
In this case C, charges up to a peak 
value of —6 volts, while C. charges up 
to a value of only +4 volts. The 
voltage at point A will no longer be 
equal to zero, but will be approxi- 
mately equal to —1 volt (one half the 
difference). Similarly, a shift in the 
sync pulse position to the right will 
‘ause a positive voltage to be re- 
flected at point A. 

The comparison circuit shown in Fig 
4 acts in this manner with the sync 
pulses introduced by the transformer 
and the saw-tooth pulses derived from 
the output of V;. When the frequency 
of the blocking oscillator is exactly 
equal to that of the sync pulses, the 
pulses will occur exactly at the center 
of the flyback time. However, when 
the frequencies do not coincide, the 
bias on V, will be changed which, in 
turn, varies the frequency of the 
blocking oscillator in the direction 
that will cancel the frequency dif- 
ference. Condenser C, in this circuit 
has a high value so that the circuit 
will not respond to sudden momentary 
changes in plate voltage, but will re- 
act only if the plate change is main- 
tained over a relatively long period of 


Fig. 7. Phase shift due to frequency dif- 
ference between oscillator and sync pulses. 


ORIGINAL 
PULSE POSITION” 
CORRECTED PULSE POSITION 


time. Thus a single noise pulse, which 
may have caused C,, C: 
excessively for one cycle, will not 
affect the frequency of the blocking 
oscillator. In fact this condenser is 
frequently large enough to affect in- 
sensitivity to low frequency disturb- 
ances such as hum or the 30 cycle 
vertical sweep. 

The degree to which the system is 
sensitive to noise also depends upon 
the gain of V;. It the gain is high 
just a few sync pulses will be neces- 
sary, for a given condenser value of 
C,, to cause the oscillator to syne. 
However this condition makes the cir- 
cuit more sentitive to random noise 
pulses. If the gain is low more pulses 
are needed to synchronize, but, by the 
same token, the circuit is less sensitive 
to random noise. In this latter case 
it will take much longer for the circuit 
to get back into synchronization after 
it is thrown out of sync by a severe 
disturbance. The manufacturer usu- 
ally designs his circuit as a compro- 
mise between the two extremes of de- 
sign to cover the majority of reception 
conditions. The service technician can, 
however, modify a particular set that 
is subject to individual conditions to 
effect better performance. This is most 
easily done by varying the value of C.. 

Returning to the over-all descrip- 
tion of this circuit, it may be seen that 
when the sync pulses do not fall at the 
center of the flyback portion of the 
saw-tooth voltage, an error voltage is 
applied to the grid of V, which cor- 
rects the blocking oscillator fre- 
quency. Two factors may cause the 
sync pulse to be off-center. The sync 
and blocking oscillator frequencies 
may be the same, but will be out-of- 
phase as is usually the case when first 
turning the set on. In this case an 
error voltage will be developed across 
the grid of V, which increases or de- 
creases, as required, the blocking os- 
cillator frequency until the sync pulse 
is at the center of the flyback time. 
This makes the error voltage zero, 
and returns the oscillator to the start- 
ing frequency. 

The sync pulse may be off-center 
due to a difference in frequency be- 
tween the blocking oscillator and sync. 
In this case the initial error voltage 
will change the oscillator frequency so 
that the sync pulse moves toward the 
center. The sync pulse will not re- 
main at the center position, however, 
because at this position the error 
voltage would be equal to zero, and 
the oscillator would return to its ini- 
tial frequency. The sync pulse does 
not move to the exact center but to 
some intermediate position. In this con- 
dition, shown in Fig. 7, the syne pulse 
is out-of-phase with the blocking os- 
cillator pulses. This out-of-phase con- 
dition is seen on the screen as a shift- 
ing of the whole picture to the right, 
left, up, or down, depending upon the 
polarity of the phase shift and the 
sweep affected. This can be adjusted 
manually by varying R,; which changes 
the blocking oscillator frequency. 

(To be continued) 
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When you receive your Heathkit, you are as- 
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bench. There is a complete line of Heathkit E Cc Beautiful cabinets, handles, two-color pan 
instruments allowing a uniformity of ap eneRAt QMer \ els, all tubes, test leads whese they are a 
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quired. You find in Heathkit the same step-by-step manner. There are pic 

quality voltage divider resistors as in the torials of each phase of the assembly 

st expensive equipment drawn by competent artists with detail 
The transformers are designed especially for the Heathkit unit. The allowing the actual identification of parts. W here necessary, a separate 
scope transformer has two electrostatic shields to prevent interaction of section ts devoted to the use of the instrument. Actual photos are in- 

AC fields cluded to aid in the proper location of wiring 


These transformers are built by several of the finest transformer 
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MANUFACTURERS UNIVERSITIES 


Leading TV and radio manufacturers use Heathkits are found in every leading 
hundreds of Heathkits on the assembly university from Massachusetts to Cali- 
lines. Heathkit scopes are used in the fornia. Students learn much more when 
alignment of TV tuners. Impedance they actually assemble the instrument 
bridges are serving every day in the they use. Technical schools often in 
manufacture of transformers. Heathkit clude Heathkits in their course and 
VTVM’'s are built into the production these become the property of the stu 
lines and test benches. Many manufac dents. High schools, too, find that the 
turers assemble Heathkits in quantity for their own use thus keeping purchase of inexpensive Heathkits allows their budget to go tauch 
irchase cost down further and provides much more complete laboratories. 
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SCILLOSCOPE 
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PUSH-PULL 
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MODEL 0-6 


DSCILLOSCOPE Ki 


AC and DC push-pull amplifier. 
New step attenuator frequency compensated input. 
New non frequency discriminating input control. 


New heavy duty power transformer has 68°% less magnetic 
field. 


New filter condenser has separate vertical and horizontal 
sections. 

New intensity circuit gives greater brilliance. 

Improved amplifiers for better response useful to 2 megacycles. 
High gain amplifiers .04 Volts RMS per inch deflection. 
Improved Allegheny Ludlum magnetic metal CR tube shield. 


New synchronization circuit works with either positive or nega- 
tive peaks of signal. 


New extended range sweep circuit 15 cycles to over 100,000 
cycles. 


Both vertical and horizontal amplifier use push-pull pentodes 
for maximum gain. 


The new 1951 Heathkit Push-Pull Oscilloscope Kit is again the best 
buy. No other kit offers half the features — check them 
Measure either AC or DC on this new ope — the pe 
under $100.00 with a DC amplifer 
The vertical amplifier has frequency compensated step atte tor input 
nto a cathode follower stage. The gain control is of the n frequer 
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portabilit 
The kit is complete, all tubes, cabinet, tra grid 
screen, tube shield, et he instruction has « plete 
step-by-step assembly and pictorials of every section. Compare it 
with all others and you will buy a Heathkit. Model 0-6 Shipping 
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New 1951 MODEL V-4A 


B VTVM KIT. 


HAS EVERY 


* Higher AC input impedance, (greater than 1 megohm at 1000 cycles). 

* New AC voltmeter flat within 1 db 20 cycles to 2 megacycles (600 
ohm source). 

* New accessory probe (extra) extends DC range to 30,000 Volts. 

* New high quality Simpson 200 microampere meter. 

* New '2°% voltage divider resistors (finest available). 

* 24 Complete ranges. 

*® Low voltage range 3 Volts full scale ('3 of scale per volt). 

* Crystal probe (extra) extends RF range to 250 megacycles. 

j * Modern push-pull electronic voltmeter on both AC and DC. 

* Completely transformer operated isolated from line for safety. 

* Largest scale available on streamline 4'2 inch meter. 


* Burn-out proof meter circuit. 
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* Isolated probe for dynamic testing no circuit loading. Te con 
* New simplified switches for easy assembly. : 


Low PRICE $23°° 


j The new Heathkit Model V-4A VTVM Kit measures to 30,000 Volts DC and 250 megacycies with accessory probes — think of 1t, all in one 
; electronic instrument more useful than ever before. The AC voltmeter is so flat and extended in its response it eliminates the need for separate 
; expensive AC VTVM‘'s or db m 20 cycles to 2 megacycles. Meter has decibel ranges for direct reading. New zero center on meter 


for quick FM alignment 
There are six complete ranges for each function. Four 
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* New simplified circuit for easy calibration and assembly. 
* New 2 band built-in marker covers 19 to 75 Mc. 
* New dual spider sweep motor for long life. 
* New blanking circuit gives base line for better alignment. 
* New variable oscillator gives high output fundamentals on high TV band. 
* New standby switch keeps instrument ready for instant use. 
* New 6 to 1 slow speed drive on both master oscillator and marker tuners. 
The new Heathkit TV Alignment Generator incorporates the new developments required f 
modern ’ serv vw. An absorption marker circuit covert ill possible IF bands and « 1 
RF bands. The new blanking circuit provides a base reference e wl 
invaluable in establishing proper traces. The new sweep motor incorporates dual spide ' 
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Sockets for every modern tube — blank for 


new types 


Fastest method of testing tubes — saves time 


— makes more profit. 


Rugged counter type birch cabinet 
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Features 


Gear driven roller chart gives instant setup 
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Features 


@ Sine wave audio modulation. @ Transformer operated for safety. 
@ Extended range 160 Kc. to 50 @ Calibrated harmonics to 150 megacycles. 
megacycles fundamentals. @ New external modulation switch. 


@ Sto 1 vernier tuning for accurate 
@ New miniature HF tubes. settings. 


@ New step attenuator output. 


A completely new Heathkit Signal Generator Kit. Dozens of improvements. The range on 

fundamentals has been extended to over 50 megacycles; makes this Heathkit ideal as a 

marker oscillator for T.V. New step attenuator gives controlled outputs from very low values 
I A continuously variable control is used with each step. New muniature 

yuired for the high frequencies covered 

naster oscillator and 6C4 s wave audio oscillator. The set is transformer 

usky selenium rectifier is used in the power supply. The coils are precision 


ked for calibration making only one adjustment necessary for all bands 
wa audio oscillator provides internal modulation and is also available for 
» testing. Switch provided allows the oscillator to be modulated by an external 


ity testing of receivers 
k of all the features for less than $20.00. The entire coil and tuning assembly 


la arate turret for quick assembly —- comes complete — all tubes — cabinet — test 
leads — every part. The instruction manual has step-by-step instructions and pictorials. It's easy and 
I I I ct i y 
' fun to build a Heathkit Model SG-G Signal Generator. Shipping Wt., 7 Ibs. 
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' 
Features 
' @ Provides variable DC voltage for all checks. @ Voltmeter for accurate check. 
@ Locates sticky vibrators-intermittents. @ Has 4000 MFD Mallory filter for ripple-free voltage. 
Even the smallest shop can afford the Heathkit Battery Eliminator Kit. A few auto radio repair jobs will 
pay for it. It’s fast for service, the voltage can be lowered to find sticky vibrators or raised to ferret out 
intermittents. Provides variable DC voltage 5 to 74 Volts at 10 Amperes continuous or 15 Amperes inter- 
mittent. Also serves as storage battery charger. Ideal for all auto radio testing and demonstrating 
<a A well filtered rugged power supply uses heavy duty selenium rectifier, choke 
a input filter with 4,000 MFD of electrolytic filter for clean DC. 0-15 V. volt- 
meter indicates output which is variable in eight steps. Easily constructed in 
a few hours from our instructions and diagrams — better be equipped for all 
& types of service — it means more income. Model BE-2. Shipping Wt., 19 Ibs. 
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HUNDREDS OF LABORATORIES USE 


Aeathéct \MPEDANCE BRIDGE ae Standard 


= 
@ Measures inductance 10 microhenries to 100 henries @ Measures resistance .01 ohms 
to 10 megohms @ Measures capacitance .00001 MFD to 100 MFD @ Measures “'Q” 
and power factor. 


Measures inductance from 10 microhenries to 100 henries, capacitance from .00001 MFD to 100 MFD 
Resistance from .01 ohms to 10 megohms. Dissipation factor from .001 to 1. ‘‘Q” from 1 to 1,000 
Ideal for schools, laboratories, service shops, serious experimenters. An impedance bridge for everyone 
—the most useful instrument of all, which heretofore has been out of the price range of serious 
experimenters and service shops. Now at the lowest price possible. All highest quality parts. General 
Radio main calibrated control. General Radio 1,000 cycle hummer. Mallory ceramic switches with 60 
degree indexing — 200 microamp type binding posts with standard 34” centers. Beautiful birch 
cabinet. Directly calibrated “‘Q"’ and dissipation factor scales. Ready calibrated capacity and inductance 
standards of Silver Mica, accurate to 2 of 1% and with dissipation factors of less than 30 parts in 
one million. Provisions on panel for external generator and detector. Measure all your unknowns the 
way laboratories do — with a bridge for accuracy and speed 


Internal G Vole battery for resistance and hummer operations. Circuit 
utilizes Wheatstone, Hay and Maxwell circuits for different measurements 
\ Supplied complete with every quality part — all calibrations completed 


and instruction manual for assembly and use. Deliveries are limited 
oe Model IB-1. Shipping We., 15 Ibs. 
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"DYoarkéce RECEIVER & TUNER KITS for AM and FM 


TRUE FM FROM #earkéct 
TWO HIGH QUALITY Aeathhit SUPERHETERODYNE FM TUNER KIT 


RECEIVER KI TS $22°° 5 


Receiver Kit covers 


Model BR-1 Broad- 
cast Model Kit cov 


ers 550 to 1600 Ke. 550 Kc. to over 20 The Heathkit FM Tuner 
Shipping Wr, 10 Mc. continuous. Ex- Model FM-2 was de- ’ 
pounds. tremely high sensi- signed for best possible 
tivity. Shipping Wc., tonal reproduction. The circuit incorporates the 
*” 10 lbs most desirable FM features — true FM — ready 


wound and adjusted coils — 3 stages of 10.7 Mc 


50 1.F. (including limiter ) 
Tube lineup: 7E5 oscillator, GSH7 mixer, two 
& 6SH7 LF. stages, GSH7 limiter, ewo 7C4 diodes 


as discriminator, GX5 rectifier 
The instrument is transformer operated mak 


» 


$1959 


Two new Heathkits. Ideal for schools, replacement of worn out receivers, amateurs and custom ing it safe for connection to any type receiver or 
installations amplifier. The R.F. coils are ready wound — 
Both are transformer operated quality units. The best of materials are used throughout — six mounted on the tuning condenser and the con 
inch calibrated slide rule dial — quality power and output transformers — dual iron core shielded denser is adjusted —no R.F. coils to wind or 
I.F. coils — metal fileer condensers and all other parts. The chassis has phono input jack — 110 Volt adjust 
outlet for phono motor and there is a phono-radio switch on panel. A large metal panel simplifying A calibrated six inch slide rule dial has vernier 
installation in used console cabinets is included. Comes complete with tubes and instruction manual drive for easy tuning. The finest parts are provided 
incorporating pictorials and step-by-step instructions (less speaker and cabinet). The three band with all tubes, punched and formed chassis, trans 
model has simple coil turret which is assembled separately for ease of construction formers, condensers and complete instruction 


manual. Model FM-2. Shipping Wc., 10 Ibs 


ROCKE INTERNATIONAL CORP 
CN" oe HEATH €OnAPRPARY 
gerbe et 
..- BENTON HARBOR 15, MICHIGAN 
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pipe: MUSIC AT ITS Henest WITH 
NEW Meathhct 
HIGH FIDELITY AMPLIFIER KIT Economy A (hhet 


20 WATT a 
; ATT PUSH.py 
AMPLIFIER Kit | 


Features 


Push-pull 6L6’s 


t receiver 


Size x 


7 
@ Full 20 Watts output 
@ Fully enclosed chassis 
> @ Provisions for reluctance pickup 
y s . compensation stage 
% a * @ Cased high fidelity output transformer. 
@ Treble and bass boost tone controls 
5 S$ 5 @ Full range of output impedances 3.2 ohms 
oe to 500 ohms 
The finest amplifier kit we have ever offered check u 
pliner pares favorably with instrume < “ 904 . 
has been spared to provide the best reprod _ 2-inch Speaker 
Heathkit FM Tuner listed below T 
a ton ontre for ntrol of be t ac his new Heathk ir 
€ g plea pt 'eproduction Amplifier wa 
} Phase ; a a very | as designed 
or microphe 45¢ inverter Stag OW price a a to give qualir, 
. ae is complet 48¢ and sh ’ a two p ity 
ange. Tube li Plcte with « Push-pull] } Preamp 
auel ; d ohm , 1 SIX tubes ual ! Beam power outs P Stages 
»ush-pull and OE Coil) wality our tput. Comes 
— Parts. Has x aout Cased power transformer (to 3. 
hicago Transformer Cory A. Pictorial for €a € and volume contr Is pusformer and all 
60 and 500 ohms ¢ 10 $m db f y assembly. Sj SS: SOStructior 
‘ J 1of b fr xX w 1 Manu 
. : ror att ournne ua 
ervatively rated for « u I on in u n Kit at new low 1 20 to | 000 Output with resp ! 
} } - " Ww } Price. Ber cycles. A Ponse 
a oost of G db at 70 es. Amplifie s ma D ter build , ne. M quality amplifier 
e with 3 db 20 0,000 cycles. Shipping Wt Model A-4. Shippit 
| AGIAN wong 
pa es and ) anua 
th preampliner for G. E. cartridges or microphone $23.50 
d 7.50 
Heathlit RECEIVERS and TUNER CABINETS 
londe birch veneer cabinet for either the receivers or tuner. Modern styling 
asset any f ’ " speaker fits in end of cabinet when used with re 
¢ Size 7 x 1 x 814 inches. Shipping Wr., 5 Ibs 
er N f her receiver 
al professi ommunications receiver cabinet. Finished in deep grey 
fit the panel ith Heathkit BR-1 and AR-1 Receivers ( panel shown 
t included w 5” speaker mounts in end of cabinet. Gives profes 


i x , inches. Shipping 


abinet for use with either 


Heathkit Receiver 


abinet for receivers only 


Prom 


7e HEATH COMPANY 


SHIP VIA 


Parcel Post 


BENTON HARBOR 1 5. Express 
MICHIGAN Freight 
PLEASE PRINT Best Way 
Quantity Item | Price Quantity Item | Price 
Heathkit Oscilloscope Kit — Model 0-6 | Heathkit VTVM Kit — Model V-4A : 
Heathkit T.V. Alignment Gen. Kit — TS-2 Heathkit R.F. Probe Kit -- No. 309 
Heathkit FM Tuner Kit — FM-2 Heothkit H.V. Probe Kit — No. 336 
Heathkit Broadcast Receiver Kit — Model BR-1 Heathkit R.F. Signal Gen. Kit — Model SG-6 
Heathkit Three Band Receiver Kit — Model AR-1 Heathkit Condenser Checker Kit — Model C-2 
Heathkit Amplifier Kit — Model A-4 Heathkit Handitester Kit — Model M-1 = 
Heathkit Amplifier Kit — Model A-5 (or A-5A Heathkit Variable Power Supply Kit — Model PS-1 
Heathkit Tube Checker Kit — Model TC-1 Heathkit Resistance Decade Kit — Model RD-1 | 2 
Heathkit Audio Generator Kit — Model G-2 Heathkit Impedance Bridge Kit — Model |B-1 | 
Heothkit Battery Eliminator Kit — Model BE-2 Heathkit Signal Tracer Kit — Model T-2 i 
Heathkit Electronic Switch Kit — Model S-2 


On Parcel Post Orders, include postage for weight shown ond insur- 


ence. (We insure all shipments 


On Express Orders, do not include transportation charges - 


- they will 
be collected by the Express Agency at time of delivery 


Enclosed find [_] Check [ 


ae 


Money Order for 


Please ship C.0.D. [] Postage enclosed for Ibs. 


EXPORT AGENT 
ROCKE INTERNATIONAL CORP 
13 &. 40m ST 

NEW YORK CITY 


AE AmLAR NY 


‘The HEATH 


E 
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Improved D 
Luxe RCA licensed 

Chassis complete with 
tubes. Not a kit, but a fact 


wired, engineered, tested and 
aligned TV Chassis. Just plug it 


in and it works. 


e 

630 
30 

ory 


IMPORTANT FEATURES: 3 


e stenty developed keyed automatic gain con- 
rol 

@ Improved Automatic frequency control 
(syncrolock) 

a Voltage doubler produces I4KV for maximum 
brilliance 


knobs, escutcheon plate 
ware 


14” Glare Proof Tube 
16” Glare Proof Tube 
17” Glare Proof Tube 
20” Glare Proof Tube 


Perfect Chassis for any size and 


shape picture tube—complete with plus 
: and hard- $ 50 "—. 


@ Wide angle deflection yoke will spread 
any 14”, 16”, 19” or 20” picture tube 

@ Large cartwheel focus coil for razor sharp 
focusing 

@ Armstrong FM high quality sound using 
Standard coil selector 

@ Moulded condensers 

@ 12” R.C.A, Speaker 


(less CRT 


pera $29.50, 
ites done 41.50 (Plus 
46.50 79%; 
74.50 


TERMS: Standard RMA ‘Werventy 


Eg Be RCA LICENSED T-20 CHASSIS 


=» Sa eX @ 20 Tube Chassis 
Brooklyn, N. Y. @ Standard Coil Front-end 


For all size picture tubes to 20”— 


@ FM high quality sound (not intercarrier) 
@ Phono jack and switch 


$1999 3, cm pe 


WIRE, PHONE, WRITE or Come in TODAY! 


J & H TELEVI 


1845 Pitkin Ave. (near Sackma 


SION CO. 


n St.), Brooklyn 12, N. Y. 


PHONE: HYacinth 8-5932 
Prices and Models Subject to Change Without Notice 


Phoenix IN-LINE SPEED-TENNA PAR-3 
High gain consisting of director, high 
and low folded dipoles and reflector. 
Speed-rig. Lo Loss insulation. Com- 
plete with all hardware, less mast. 


AT LEADING 
JOBBERS 
Write for 
folder V_ of 


complete line 


of television 
accessories. 


RCA VICTOR 
Camden, N. J. 


Requires Experienced 
Electronics Engineers 


RCA’s steady growth in the field of elec- 
tronics results in attractive Opportunities 
for electrical and mechanical engineers and 
physicists. Experienced engineers are find- 
ing the “right position” in the wide scope 
of RCA’s activities. Equipment is being de- 
veloped for the following applications: 
communications and navigational equip- 
ment for the aviation industry, mobile 
transmitters, microwave relay links, radar 
systems and components, and ultra high 
frequency test equipment. 

These requirements represent permanent 
expansion in RCA Victor's Engineering 
Division at Camden, which will provide 
excellent opportunities for men of high 
caliber with appropriate training and 
experience. 

If you meet these specifications, and if 
you are looking for a career which will 
open wide the door to the complete ex- 
pression of your talents in the fields of 
electronics, write, giving full details to: 


National Recruiting Division 
Box 110, RCA Victor Division 


Radio Corporation of America 
Camden, New Jersey 


Negative Feedback 


(Continued from page 69) 


passed, the audio input signal would 
produce a voltage drop across the 
cathode resistor of V; varying at an 
audio rate. Simultaneously the feed- 
back voltage fed through C. and R, 
would “buck” or cancel some of this 
audio voltage, reducing the effective 
gain. C, serves to increase the high 
frequency response in two ways: 

1. All of us are familiar with the 
way bypassing the cathode of a stage 
increases the gain. C, accomplishes a 
certain amount of high frequency gain 
by this method since it furnishes a 
fairly low high frequency path to 
ground. A .0043 ufd. condenser would 
not, however, cause any appreciable 
gain in the middle register around 
1000 cycles. 

2. Since C, tends to serve as a low 
impedance circuit to ground for the 
higher audio frequencies, it also by- 
passes some of the feedback voltage. 
Since the feedback results in reduced 
gain in the middle audio frequency 
range and is effectively bypassed to 
ground at the high frequency end, 
then it is to be expected that the mid- 
dle register will be “pulled” down and 
the high end left unchanged. With the 
value of parts shown in Fig. 3, used 
with a good quality output trans- 
former, the high frequency compen- 
sation starts at around 7000 cycles, 
and the low frequency compensation 
around 80 cycles. The amount of feed- 
back or “pull down” in the middle 
register is determined by R,. Increas- 
ing the value of C, tends to pull the 
high frequency “hump” toward the 
middle register. Increasing the value 
of C:. tends to push the low frequency 
“hump” further toward 30 cycles 

Fig. 4 is a modification of Fig. 3 
The cathode of V; is returned to 
ground through the output trans- 
former secondary winding. The voice 
coil being in series with this return 
impresses its full voltage between the 
grid and cathode of V;. By proper 
phasing of the two output voice coil 
wires the feedback is made negative. 
R; merely serves as the usual cathode 
bias resistor with the proper capacity 
bypassing. 

Fig. 5 is a further modification of 
Fig. 3 in which the output transformer 
has been so wound as to have a special 


Fig. 4. The entire voice coil voltage is 
impressed between the cathode and grid 
of V,. By proper phasing of the voice coil 
wires the feedback can be made negative. 
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New RCA Theatre Television System projects 15x20 foot pictures of television programs. 


size Television— 
“shot from a barrel!” 


e Youve seen television. Now you'll see it in its 


(ian 


very finest form—giant projections of special events, 
transmitted only to motion picture theatres on pri- 
vate wires or radio beams to make movie-going 
better than ever! 

Success of the new system comes from a remark- 
able RCA kinescope, and something new in projec- 
tion lenses. The kinescope tube, developed at RCA 
Laboratories, is in principle the same as the one on 
which you see regular telecasts. But it is small—only 
a few inches in diameter—and produces images of 
extremely high brilliance. These are magnified to 
15x20 feet by a “Schmidt-type” lens system like those 
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used in the very finest of astronomical telescopes. 

Because of its size and shape, the new projector 
is referred to by engineers as the “barrel.” It’s already 
going into theatres, where youll be seeing giant 
television—shot from a barrel. 

* oa oo 

See the latest wonders of radio, television, and electronics 
at RCA Exhibition Hall, 36 West 49th St., New York. 
Admission is free. Radio Corporation of America, RCA 
Building, Radio City, New York 20, New York. 


Radio Corporation of America 
WORLD LEADER IN RADIO—FIRST IN TELEVISION 


ay 


The HIT of the AUDIO FAIR! 


Plays 10/2” 


Reels! 


Complete, for 


console installation with 
single or dual track heads 


OnCERTONE 


@ The professional quality tape recorder you have been waiting for! 
NAB standards; triodes throughout; 40-15000 cycles at 15”, 40-8000 
cycies at 7/2”. Three motors; flutter less than 0.1%; signal-to-noise 
better than 50 db. Three heads for simultaneous erase, record, play- 
back. Quick change from single to dual track. Write for booklet. 


FISHER RADIO CORPORATION «- Distributors + 39 E. 47th St., N. Y. 


IN LOS ANGELES: MAGNETIC RECORDERS CO., 7120 MELROSE AVE., L. A. 46, CALIF. 


BETTER SOUND with 
37% LESS POWER ‘'; 


New 
RACON “Cobra” 
Wide Angle 


COB-11 
List Price 


The RACON COB-11 delivers greatest useful power by 
concentrating maximum uniform sound in a horizontal 
sweep of a full 120°. Vertical angle is only 40°. Espe- 
cially suited for indoors or outdoors where reverbera- 
tion, echoes and “hangover” exist. In wide-range systems 
using 2 or 3 loudspeakers, it’s excellent too as a mid- 
or high-frequency horn. 


2 db Higher Efficiency: True exponential flare gives 
higher sound velocity; no sound-absorbing material on 
horn mouth; “straight” horn design eliminates attenua- 
tion caused by re-entrant members. 

Better Response: True exponential flare plus “straight” 


design produces more uniform response 
throughout transmission range. 


smoother, 


Crisper Non-""Boomy” Sound: The 250-cycle cut-off 
eliminates the power-wasting lower frequencies which 
mar articulate quality. 

Sturdier Construction: Consists of heavy 2-piece non- 
vibratory aluminum casting. Finish is weather-resistant 
grey hammertone over zinc chromate primer. 175” h, 
22%" w, 1348" d. Thread is 146"-18 for any RACON 
25-35 watt driver unit. 


WRITE NOW FOR CATALOG R. 


tn Conedo: Dominion So ts Ltd. 


Canedo: Do nd Equipmer 
Branches in all pr 


cipal cites. 


ACOUSTICAL EXCELLENCE 


4 
QO, se. 
New York 3, N. Y. 


ACCH Llecl UC 


52 East 19th Street, 


B82 


i, NA 


sy 


2 
“~ 
1236— 
SINGLE BAY......$4.58 
sone No. 1231 
ania $20.85 
DOUBLE BAY .....$9.15 
1230—Double Bay Conical $9.56 
1215 Sw Rig | led Hi | led Low 5.37 
S14} Chimney M D I 1.32 
1 V2 t 130 El. Yag vy Lo Cha 13.62 
1307 to 131 k I y v Hi Ch 5.45 
121 i—Sw Rig Folded Hi Straight Low 4.92 
211 DeLuxe Ind \ ‘ 2.48 
1X60—E n M t D Lots 1.54 
1905 ” Mast $ On Standoft 100 4.00 
187 ” Mast S fl 100 6.50 
1872—4” Nail-In I itor, I 0 -025 
1870 ” Wood Serew-I I 
it, eer. -025 
1229—Sir Ray ¢ - 4.58 
1231—Fo I ( .20.85 


Send for quantity prices and complete list 


TELEVISION SUPPLY CO. 
Box 213. Gracie Square Station 
New York, N. Y. 


r-- 


Hc} 


soon 
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Fig. 5. Instead of obtaining feedback volt- 
age from the voice coil winding as in Fig. 
4, a special winding known as a tertiary 
feedback winding is used. Transformers in- 
corporating these windings are gradually 
disappearing from the market as less costly 
methods are used to get degeneration. 


winding for supplying feedback volt- 
age. Standard output transformers of 
this type have appeared on the market 
since the war. War surplus transform- 
ers which have incorporated this ter- 
tiary feedback winding are also avail- 
able. 

Fig. 6 is an outgrowth of Fig. 2. In 
Fig. 6 the feedback resistance has 
been broken up into two resistors 
with a high frequency bypassing con- 
denser added at the junction point 
This condenser, C,, serves as a method 
of controlling the high frequency re- 
sponse since it controls the amount of 
high frequency feedback allowed 
through the feedback resistors, R; and 
R,. C; has been added to permit some 
control over the amount of low fre- 
quency response. R;, R,, C; and C; actu- 
ally constitute a frequency sensitive 
network. As the value of C;, is 
creased the amount of high frequency 
compensation is likewise decreased 
As C; is decreased the amount of low 
frequency compensation is increased 

In all the preceding circuits the val- 
ues of the resistors and condensers 
have been given to assist the builde: 
and designer by giving him a startin 
point. The actual values will depend 
on the transformers used and the phys- 
ical layout. These values for the most 
part were used in conjunction with 
transformers having excellent fre- 
quency and phase characteristics 
Where transformers are used which 
have either poor frequency response 
or excessive phase shift, oscillations 
may be experienced with the given 
values of feedback resistors. Decreas- 
ing the amount of feedback will be 
necessary and may be taken care of by 
increasing the value of the feedback 
resistor. —30 


de- 


Fig. 6. A modification of Fig. 2. The feed- 
back resistance has been broken up into 
two resistors with high frequency bypass 
condenser added at junction of resistors. 
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Customers are quick to see imperfections. Much 
slower to hear them. Therefore premium-quality 
Hytron receiving tubes for the tougher TV jobs. 
At no extra cost! You gain also: Through fewer 
expensive service call-backs. Better customer 
satisfaction and confidence. More profits. 

How does Hytron do it? By working closely with 
leading TV set manufacturers. By endless striving 


THEY COST PENNIES, BUT SAVE DOLLARS! 


Order from your Hytron jobber today 


i so ER G AID — 49¢ net. Fork tip effortlessly, quickly unwraps 

‘nadianealy ¢ soli lid" joints Straddles wire, grips, unwraps, pulls it free. Guides new wire; 
holds it firm while soldering. Spade tip reams solder from lug hole; pushes other wires aside. 
Tips are hardened, twist-proof, insulated, hard-chromed to shed solder. Tool handles like 
pencil. Reaches tight spots. Has dozens of other uses. 


>" 


R 
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UBE LIFTER 
(GT, G, antend, lock-in, metal). Vibrators and plugs (Jones, Amphenol) — and knobs. 
natural for compact auto radios, etc. Slotted end lifts lock-ins, snap-in trimounts . . 


— 15¢ net. Lift ‘em all the e-a-s-y prybar way eg 


yor 
sofely. Of stainless steel with comfortable rolled edges. 


ee = a 

ee oo. rd 

RON TUBE TAPPER — 5¢ net. Handy combination pencil, eraser and 

tube tapper. Discovers microphonism, shorts, and opens in tubes, etc. Compact, non- 
metallic, rugged. Doubles in brass for writing orders, etc. 
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to better already superior performance. By im- 
proved design ...processing...inspection...testing. 

Try Hytron TV receiving tubes: 1X2A, 5U4G, 
6AG5, 6AL5, 6AU6, 6BC5, 6BG6G, 6BQ6GT, 6CB6, 
6SN7GT, 6V6GT, 6W4GT, 12BH7, 25BQ6GT, etc. 
Also Hytron rectangular picture tubes: 14BP4, 
16RP4, 17BP4A, 20CP4. You pay no more for 
Hytron. But see the difference yourself...on the 
TV screen...on your cash register. 


HYTRON TUBE F 


— 75¢ net. Pull or insert > z= e Pe 
7-pin miniatures the e-a-s-y e a a : % - 
way. Neoprene rubber puller me 

works by suction and friction 
on top of tube. Positive grip. 
Reaches tight spots. Another 
Hytron time - temper - and - 
money sover. 


HYTRON PIN STRAIGHTENERS, 
7-Pin and 9-Pin — 55¢ net ea. 
You merely press tube gently into Hytron 
Straightener until button base sects 
squarely. Presto, pins ore straight! Fast... 
sofe. Avoiding one broken tube pays for 
Straightener twice over. Precise, stainless- 
steel insertion die. Comfortable knurled 
cluminum holder. For hand, bench or tube 
tester use. 


—eceeeel ST PO =a 

HYTRON AUTO RADIO TOOL — 
24¢ net. Substitutes for control cables of 
universal auto radio. Quickly, precisely turns 
set on/off, tunes, adjusts volume and tone, 
re-cligns dial. Square also fits splines. Vee 
fits spade and other key fittings. Minimum 
backlash. Compact. Bright-zinc plated. Non- 
rolling large handle for fine 
adjustments. 


AHYTRON TOOl 


\et/ 


YTRO 
MAIN OFFICE: , 
SALEM, MASSACHUSETTS 


oz 
., @PRONG VIB 


100 Molded 
Plastic se 


gis 


$9.49 


1 or 4 VOLT 
CRYSTAL 
CARTRIDGES oe. 99 
m re : ‘ se at om * ete... Net $2.99 
St N A-10, 4 It ity 
Astatic L-72 and L-S82. et« Net’ 3 ‘99. 
Buy 10 assorted for $19.00. 


TRANS. DEAL. RN-UP6 
$5. 29 


1. Por 


4 


G. Net $5.29. i eft: 
10 SMALL OUTPUTS 
DEAL RN-10PT $4.49 


to v i hoe 


Net $4.49 


“15 PHONO NEEDLES $4.95 


N 2. Net $4.95. 


22 AC LINE CORDS $4.95 


AC-I 


20 CONTROLS $5.95 


$S.95 


$2.95 FOR A 
. $7.77 


$2.95 9s 


WIRE RECORDER CONVERTER 


6 UNIVERSAL OUTPUT | 


$ 8” 


IN 

IN 

Stand MIN 

IN 

h An i IN 

v t for $8.49 IN 
Al 
“-Q 100 600 VOLT 

P 1 TUBULARS 6" 


REG. $54.00 LIST 
25 WATT DRIVER 
AND TRUMPET $23.95 


$11.95 


ae BIG SALE ALUMINUM CAN ELECTROLYTICS 
Y 


4 f 25v FF 
. c 


2 mw EL 


$19.95 BUYS A NEW 
St. George Wire Recording 
Mechanism 


ONLY 200 TO 
SELL 


5-Station 
Intercom Master 
$14.95 


$14.95 


SUB-STATION FOR ABOVE 


10-Station 
Intercom Master 
$24.95 


$24.95 


INTERCOMS $3.95 


, for 


McGEE RADIO COMPANY 


Bt 


Order, Balance Sent C.0.D. 
Post Orders, Inciude Postage 


"FF 1 x 
FF 


v FF ne @ 


f 
f 
f l 
FF x 
v v FF . £ 
10 mf 450v FF l 
fF 
F l 
f 


t 
10 mtd. 450v, 20-25v. 
40 mid 4 FF x 149 
and 1.F. Coils 


] 


Antenna, R.F., Osc. 


29 
WITH 
P M. aie 


RED HOT 
SPECIAL $7 


HEAVY 
DUTY 


10” 


With Parce! 


McGEE’S “SUPER STORE” OPERATION SAVES YOU MONEY! 


5 OZ4 TUBE & 5 VIB. 
DEAL No. RN-V5 ....... 


| | 6 =D “oT SPEAKER VALUES 
_ ' | . 
SL ae i ¢ 
Fa 
29¢ | ' $1.29 
39¢ 1.29 
49c ‘ ; j 1.79 
—_ axe 1.69 
39c . l 1 2.19 
rt? 7 i 2.95 
$9 3.29 
’ . 2.95 
Ti 20 50 x 30 150 v.$Q75 ai SELENIUM RECTIFIERS 
| vi ELECTROLYTICS Y 
ea)" bad 
an Sz > 
Q 4 ty 7 
> a . £2 
> ae |, $1.09 
Zl 
—_ 1.19 
1.49 
e 1.69 
N N $9.75 . 
co wavil| 19 TUBULAR ELECTROLYTICS 
PAGING DEAL RN-PLi9 $5.95 
|] SPEAKER 


$5.95 


€2 10 FP ELECTROLYTICS 
i DEAL RN-10DS $3.49 


$3.49 


10 BOXES OF PILOT LIGHTS S5.49 


$5.49 


100 KNOBS 
Set-Screw Type 


$3.95 


$7.50 


V.M. 3 SPEED 


Record Changers 


. $33.21 


$28.35 


$33.59 


HALLICRAFTERS S-78 
AM-FM CHASSIS WITH 


12” COAXIAL PM $99.95 


Prices F.0.8. K.C. Send 25% Deposit with TELEPHONE VICTOR 9045. WRITE FOR FLYER 
1422 GRAND AVE., KANSAS CITY, MISSOURI 
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IT’S McGEE’S FOR RADIO-AMP KITS, T.V. PARTS 


16JP4 $24.95 | 20 MATCHED VIDEO | pet—>———s)_—s SARKES-TARZIAN 
i “G) 12LP4 $17.95 7 cou. KIT $1.95 | TV TUNER $7.95 


‘ 
i TV vid s i Sark I ct el 


- 
16P4 24.95 
12LP4 ’ ed t es-7 if . = <7 $5.95 $7.95 
$17.95 —— a $6.95 
15” COAXIAL MAHOGANY Cen AN® NEW 
PM $17.95 BAFFLE $32.95 TELEVISION 9 
Only $ a ware: FRONT END-TUNERS 2” tube. » os 
e wee 17:95 pelea 
a rand , ; . ~ 1.95 
PE, oo” tor por + aaa es ' 1.49 
5 ! . ne : . rt ne O49 
.—- eonit o t "$20 oo 5 hs 2 po 
12” COAXIAL — — Mets ‘with ead = 
if PM $12. 95 SUPER HEAVY DUTY 10” PM $4.95 TV BOOSTERS pes 
o" " yecial waren crupondrea 20 | AND ROTORS | 
$4.95 ; . - 
‘ $12.95 - Sis 10 
$25.00 
° peat High $13.95 . 
Best Value P FREOUENCY 4-Prong V.B. $1.29 \ , Net 5 $29.10 
oureet = TWEETER Saker orn 
' 2 30 $795 a ler ete $4-29, 10) for $12.90 
$10. 95 v tor in i errated $19.10 ae 
' I os . j rt ed . va ‘pe 
1 $17.95 or : 
I a . nod ! $10.95 brator. 1 o . i - Cee 
ished: Shang , : ee | vibraiors are uneo y guarantee 2-STATION 
10DE : uctance pic k Ut INTERCOM 
Ay B.., cas : is inj. wfc: | T.Ws AERIALS WITH 300 OHM LINE | $14.95 
Use \ ; UPN i with RPX-04) micr fect 1 lard \ Pa. ~ feet t 
: r 4 “ - een wins price, $7.95 a. pl 
g . t 2) ” N $4.95 G.E tylus for play 7é $60.98. res } - ‘ 
( = ie c ; i ; at 511,00. ek Ni ‘0042. 1. Ses t. I 4 , be Net. - o'Si4.9s: 
Vv he 1241 3 95. t : ; : —— ty 7 bovine 2 eens sub ect } _ 
wees gM AMPLIFIER MOTOROLA tines  ganenin 
$11.95 REMOTE raddiesbhy noerapn 12” 32 OZ. PM 
7a RPM. rey Xk pat cae = Simic cat 1025" wine, | SPEAKER $6.95 
- $11.95 ey rt t — i ; ae oe { ent i mn vou . 1A ee ; 
$6.95 x $19.50 i a Packs f , Ss? 95 Tt ‘ t rung - # 95 ; a $26.00 si , 
COMPLETE RADIO AND AMPLIFIER KITS FOR SCHOOLS AND CUSTOM BUILDERS 
5-TUBE BROADCAST Build Your Own $ 95 . New 16 
SUPERHET RADIO Phono-Mike r > ' 3-SPEED RECORD 
ee, S| Se Pat, , ia suas | ears 
* , dng ? Kit Model T™ ' gg ‘ 
etna WBA | Ea 2 | Qe soe: i 
R t \ 
1 $8.95 ry 95 
$11.95 winches ai set atc i Stock ‘No. Tt Net $14.95 t price $13 he 
SELF POWERED AC 8-TUBE 22 WATT $19.95 BUYS 
Broadcast Tuner Kit. 3-Gang Wide Range Amp. THIS ALL PURPOSE 
Tuning. Complete Kit, $11.95) = Kit Only $29.95 18 WATT AMP KIT 
A self powered . >A wie en " plier ki 
. a — - is re $11 > i 4 Wei ns aT me Jct $29.98. snesgep aici Net $19.95 cela ti — 
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OUR *50,000 STOCK 


to prior sale. 


COLLINS 75A 
HAMMARLUND SUPER 


PRO 
HAMMARLUND HQ129X 
NATIONAL 1-10 
NATIONAL HROSTAI 
NATIONAL HRO7 
NATIONAL NC173 
NATIONAL NC183 
NATIONAL NC240D 
PILOTUNER FM TUNER 
RME 45 
RME 45A CALOMATIC 
RME 84 
RME 99 
SURPLUS BC348 110V 


RECEIVERS 


indicate first. second and third choice. 


with spkr. only $299.50 


with spkr. only 
with spkr. only 
less spkr. only 
with spkr. only 
with spkr. only 
with spkr. only 
with spkr. only 
with spkr. only 

only 
with spkr. only 
with spkr. only 
with spkr. only 
with spkr. only 
less spkr. only 


TRANSMITTERS 
(With tubes and coils for one band) 


139.50 


write, phone or use the handy coupon, today! 


OF RECONDITIONED, “GOOD-AS-NEW” 
EQUIPMENT MUST GO AT A RECORD: | 
BREAKING SACRIFICE TO MAKE ROOM | 

FOR NEW MERCHANDISE! 


Each and every instrument thoroughly checked and guaranteed 
to be in normal operating condition when shipped to you. While 
the following is only a partial list of our huge inventory (avail- 
able at the time this publication goes to press) bargains like these 


simply can’t last! So act now and avoid disappointment. Wire, 


COMMUNICATION EQUIPMENT 


& 
i 
When ordering, 
All merchandise subject 
HARVEY WELLS APSSO Pwr. Supply 
for TBS-50 Series 8s 
McMURDO SILVER 700 
MECK __ T60-1 
TELVAR T60-2 
WRL GLOBE TROTTER 
NBEM EQUIPMENT 
SONAR XE10 only 
SONAR AMPSO only 
SONAR MB611 only 
SONAR VFX680 only 
MILLEN EQUIPMENT 
90700 VARIARM only 
90501 FREQ. STANDARD only 
92105 SIDEBAND SEL. only 


MISCELLANEOUS EQUIPME 


HALLICRAFTERS HT9 only $225.00 GON-SET 6-15 CONV. only 
HALLICRAFTERS HT18 pes 89.50 GON-SET 10M CONV. only 
HARVEY WELLS TBSSO se 79.50 MEISSNER EX SHIFTER 
HARVEY WELLS TBSSOA ma 94.50 WITH FM only 
HARVEY WELLS TBSS50C ais 89.50 LESS FM only 
HARVEY WELLS TBSS0OD ~ 110.00 SYLVANIA MOD. METER only 
coo olieatinstintiantantoetantbanttentitentntentioen | 
| Walter Ashe Radio Co. R51-1 | 
1125 Pine St., St. Louis 1, Missouri | 
| Rush n ler for Used F ment 5 
| e) I 
| 1 Complete List of Used 
| A | Test and Communica- 
| Send F 1U tion Equipment ... also 
| l 
é | new 16t-page catalog. 
" Send for your list ane 
" 1 f l ] 
| ( Fon S: | catalog today! 
' | 


$ 25.00 
29.50 
89.50 
129.50 
57.50 


$14.95 
29.50 
29.50 
39.50 


$19.00 
69.50 
34.50 


INT 
$49.50 
27.50 


$9.50 
49.50 
19.50 


All prices F. O. B. St. Louis 


TEST EQUIPMENT 


TUBE TESTERS 
HICKOK 51X COMBINATION only $22.50 
R.C.P. 802N COMBINATION only 24.50 
DACO 303 OR DACO 606 only 19.50 
SIGNAL GENERATORS 


McMURDO SILVER 906 FM-AM 
McMURDO SILVER 909 SWEEP 
PRECISION E200 FM-AM 


only $69.5 
only 17.50 
only 42.50 


VACUTUM TUBE VOLTMETERS 
McMURDO SILVER 900 VOMAX only $29.95 
McMURDO SILVER 900A VOMAX only 44.50 
ST. CLAIR 451 only 37.50 
SUPREME 565 only 29.50 
TRIPLETT 2450 only 59.50 


OSCTLLOSCOPES 


DUMONT 164E 3 only S$ 64.50 
DUMONT 208 5 only 145.00 
DUMONT 274 5 only 99.50 
HICKOK 195 5 only 99.50 
HICKOK 305 x nly 89.50 
RCA TMV122B 3 nly 35.00 
SUPREME 546 3 only 35.00 
WATERMAN S10A POCKET 
SCOPE nly 29.50 
Brand New Equipment 
Specially Priced 
Reg Sale 
Price Price 
FERRET 730 SIGNAL TRACER 
& VTVM COMB. $67.50 
SIMPSON 415 SIGNAL GEN 
ERATOR FM-AM 77.50 


Miscellaneous Equipment 


MEISSNER ANALYST 39-1040 only $57.50 
McMURDO SILVER 905 SPARX only 24.95 
PHILCO 7030 SIG. TRACER only 32.50 
RCA CHANALYST only 89.50 
RCA 154 AUDIO OSC. only 32.50 
TRIPLETT 2470 APP. TESTER only 52.50 
WESTON 785 VOM only 67.50 


Phone CHestnut 1125 


RADIO CO. 


1125 PINE ST.¢ ST. LOUIS 1, MO. 


RADIO & TELEVISION NEWS 


rn meee 


Soe tat 


_Whats 4. 


For additional information on any of the items described herein, readers 
are asked to write direct to the manufacturer. 
TELEVISION NEWS, the page, and the issue number, delay will be avoided. 


By mentioning RADIO & 


AMPEX RECORDER 


Ampex Electric Corporation of San 
Carlos, California, has recently intro- 
duced a new recorder unit, the Model 
400 


The new instrument provides simul- 
taneous record, and playback 
and permits the recording of 132 min- 
utes of program material on a single 
10” standard reel. The recorde: 


erase, 


has a 


range of 15,000 cycles on half-track 
tape re ‘orded at 7 0 pe second tape 
speed 

The Model 400 comes in a single 
portable case weighing approximately 
62 pounds. The same machine is also 
available in console cabinets and for 


standard rack mounting 


AUDIO OSCILLATOR 


The Slectroni W< kshop of 351 
Bleeker Street, New York 14 New 
York has announced the availability 
of a new model audio oscillator, the 
510-A 


This test instrument has a frequency 


range of 18 cycles to 210,000 cycles in 
four decades. It will deliver 10 volts 
into 10,000 ohms with input constant 
within .5 db. over the entire frequency 
range. Distortion at this amplitude is 
less than .3 from 100 cycles to 15,- 
000 cycles and rises to no more than 


30 cycles, according to the com- 
pany 
The source impedance of the cath- 


ode-follower output is 560 ohms. A 
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matching transformer for feeding low- 
impedance balanced lines is available 


as an accessory. The total frequency 
error due to drift and dial calibration 
is less than = 2%. The 320 degree dial 
gives a scale length of over 8”. The 
output control is logarithmic and is 


calibrated approximately in output 


voltage. The new unit measures 4”x 
514"x4”. 
Full details are available from the 
company. 
CLARKSTAN PICKUP 
A new variable reluctance pickup 


Clarkstan 


Pico Blvd., 


has been developed by the 
11921 West 
California. 
‘junior’ model of 
well-known Type RV car- 
tridge. Known as the Model 204, the 
new pickup has several unusual fea- 
tures. The stylus is easily removable 
and interchangeable so that micro- 
standard, and _ transcription 
recordings can be played. Styli are 
available with ball points for all these 
Various types ol 


Corporation of 
Los Angeles 64 

The unit is a 
company’s 


the 


roove 


records 

The instrument is housed in a crys- 
tal clear polystyrene plastic which 
permits the operator to see the inner 


workings of the 
weighs 14 
adequate for all 


The cartridge 
compliance is 
types ofl recordings 


pickup. 
grams. The 


The instrument is velocity responsive 

and is essentially flat, by recording 

playback standards, to above 10,000 

c.p.s. The cartridge is 1's inches long 
V.T.¥.M. KIT 

Allied Radio Corporation of 833 

West Jackson Blvd., Chicago, Illinois 


has just introduced a 
tube voltmete: 


new vacuum 
kit which has been de- 


signated the “Knight V.T.V.M.” 
The new instrument, which is low 
in cost and easy to build, includes 


4 milliampere ranges and 6 capacity 
ranges in addition to the 20 standard 
v.t.v.m. ranges. Because of these added 
features the company recommends this 
all-around test instrument 
for the service technician, experi- 
menter, kit-builder, student, ham, or 
for industrial or school laboratory use. 

The available ranges of the instru- 
ment include 7 d.c. volts, 6 a.c. volts, 
4 d.c. milliamperes, 6 ohms, 5 decibels, 


kit as an 


You Can't Beat Wholesale Radio 
for Quality and Price 


TV ANTENNAS 


necting GCOmtens LAZY KX 


For fringe Al 
re { i i t t e in 
ded. Model TX $15.95 
HI-LO FOLDED DIPOLE ARRAY 
T ‘ & I v retle 
+ t. Al $4.39 
HI-LO FOLDED DIPOLE ANTENNA 
ri T ! i ' a I 
fhe $5.95 
TV HI-BAND ARRAY 
t ! i reflect ‘ 
lodel HI ‘ $1.49 
TV LO-BAND ARRAY 
} ‘ fle ‘ t ‘ 
Model Al ‘ 3.95 
FOLDED HI-LO DIPOLE INLINE ARRAY 
t t pt ‘ foe 
Al $4.75 


lowest Price ConicalArray 

CAN BE STACKED FOR FRINGE AREAS 

HAS 8 INTERCHANGEABLE ELEMENTS 
Model XA-44 $495 
Less Mast 


. . Complete TV-FM band. 
- Hi-tensile 3"" alumi 
= Se §) _ num alloy elements. 
Includes mast clamp 

~ for use with poles up 
to 114,"". Can be used 
with any type lead-in 
72 to 300 ohms. 


TV ANTENNA ACCESSORIES 


STEEL EXTENSION POLES 


$1.69 
‘ 98 
2 ‘ KY 
ANTENNA SWIVEL BASE. A 
} ; 39 
GUYWIRE N P 39 
i ‘ ft ‘ 6.00 
72 OHM COAXIAL CABLE RGS9U 
6 5.25 
CHIMNEY MOUNT BRACKETS. < 
st 1.59 
3” 300 OHM STAND oF INSULATORS 
v 2.95 
SAMS TV ANTENNA MAN UAL 1.25 
SNAP ON TWIN LEAD INSULATORS 
F ‘ i 06 
FLAT 4 CONDUCTOR LEAD-IN 
es 2.50 
AT10S jJFD LIGHTNING ARRESTOR 
7s 
4e6 STACKING ASSEMOLY 
1.95 
PEAK ROOF MOUNTS 
® 2.89 
HEAVY DUTY MAST BRACKETS 
3.75 
MAST COUPLINGS f ; 90 
TIE ROD ‘ 75 


TIlE mops 


ConvertTo Big Screen TV 


Wholesale Radio Has Everything 
You Need for Easy Conversion! 
FOR 14” SCREENS 


> Sheide ectangular tube 148P4 
G.e rectangu slar tube 14CP4 $26.50 
70 ection Yoke MD7O 
9 For 14° o 6 4.95 
Focus C 6.60 
Type BR-67 2.65 
) cm 3.45 
Hi-Sweep 9.45 
Unive a etal 
adaptior 630 type 
round or rect. tubes. Set 
” 
Mite FOR 16” SCREENS 
a ' &. Rectangular Tube 16KP4 $40 60 
Fr 
for 
oo 
6.60 
4.75 
65 
For 
is 
4.65 


Hi-Sweep Voltage Multiplier Kit! 
FOR CONVERTING TO 


14”, 16” or 19” TUBES 
For convert ‘ ' : 
| TEES Ee 
\ «¢ ™y r fier. K es < 
“SS ; x. , ryt ete 
oe = : qe a for 


16 ° for 
53 16 ‘ree a . $9. 45 


Address Orders to Dept. RN-! or 
Phone Mulberry 2134 


HOLESALE 


RADIO PARTS CO,., Inc. 


W. Baltimore Sf. 


MD. 


311 
BALTIMORE 1, 


Write for Free Monthly ‘‘FYI"' Bulletin 


a7 


ind 6 capacity. 
5000 volts d.c., 


The unit reads up to 
1000 volts a.c., and to 
1000 megohms. Special probes are 
available for extending the d.c. range 
to 30,000 volts and ee extending the 
1.c. range to read r. 100 me. 

Matched pair sealord are used for 
high accuracy. The unit has a zero- 
center d.c. scale for use in FM dis- 
criminator alignment, and a pilot light 
for “off-on’ indication. The instru- 
ment uses a 4's” meter. The all steel 
case is finished in Hammertone gray 
and is 10”x6"x5” 

The kit comes complete with all 
parts and step-by-step instructions for 
assembling the instrument. 


“MAGNEROTOR" 
The Viking Tool & Machine Corp. of 
2 Main Street, Belleville 9, New Jersey 
has developed a new type of motor 
wnich produces high starting torque, 


can be reversed, and has variable 
speed. 

fradenamed the “Magnerotor,” the 
new unit supplies speeds of from ‘2s 
r.p.m. to 100 r.p.m., without reduction 
gears, in either unidirectional or rever- 
sible models operating on 6, 24, 115, 


or 220 volts, 60-cycle a.c 
At 35 watts input, the starting tor- 
jue at 1 r.p.m. is 80 inch-pounds. The 
standard model is supplied in a 
eatherprool housing which 
requires no oiling and will operate at 
tremely high and low temperatures 


diecast 


The motor 
in much the same 
mechanism. The unit can be used as 
an antenna rotator, for operating 
radio tuning and direction finding con- 
trols, for operating remote controlled 
rheostats, etc. 


controlled 
way as a servo- 


can be remotely 


Additional details on the new unit 
are available from the company. 
LUG TWISTER 
A new and handy tool, designed for 


twisting mounting fabricated 
plate condensers, has been introduced 
to the trade by Kenneth D. 
Box 1032, Bethlehem, Pa. 
The new unit m 
end which fits ove 
twist in either direction anchors o1 
the lug as desired. A _ skirt 
iround the slot prevents the tool from 
slipping off and damaging other 
Lugs which are soldered to the 
can be twisted until they break off. 


lugs on 
Clayson, 


of a slotted 
the lug. A simple 


akes use 


loosens 


parts 


» chassis 


that twisted lugs may be disengaged 
from the slot in case of jamming. 
The tool has a sturdy plastic handle, 
with the over-all design emphasis 
being placed on slenderness so that the 
unit may be used to reach into tight 
spots on radio and television chassis. 


CRYSTAL CARTRIDGE 


The Astutic Corporation of Con- 
neaut, Ohio has recently introduced 
new crystal cartridge, the CAC-J, 


which has been especially designed for 
playing all types of slow-speed records. 

The new cartridge is 
equalized to follow 


internally 
Columbia 


records 


and provides ideal frequency response 
for the recording characteristics of the 
LP records (30 to 11,000 cycles) 

The unit small, li 
aluminum with standard 


has a 
housing 


htweight 


1 


under extreme weather conditions. The skirt on the tool is removable so (Continued on page 118) 
1 
BARGAIN * SIGMA SENSITIVE 
} a Volts CT @ 185 MA (a RELAY 
4A, 5 Volts @ 3A ‘ie ° Ss PD T. adjw tabi fro 
) 0 ¢ alf- y as : - » f.9 ww 
we Y 4 a atlas 4 <©O g> €) N & Ni s wale 
$3.49 SELECTED AND GUARANTEED SURPLUS AT A FRACTION OF ORIGINAL COST. $2.29 .. 
( 188 WASHINGTON ST., NEW YORKZN-Y. 10 for $1 , 
PANEL METERS om tt cee hes ee ae ee a Oe tee SOLA CONSTANT VOLTAGE 
GE—General Electric cased. High voltage insulation, ceramic insulators. Very TRANSFORMER 
WH—Westing € conservatively rated. Weight 60 Lbs $14.95 ea 2 KVA, 17.4 Amps. Input ) Vol y hase 
wee s n stant Ou 15 s. Type 4 ' 
Re cacsiah Gaal Ms HIGH WATTAGE ANTENNA RELAY __dpopacpchopdictesealiet: . ~ 
- ase Ss 0220 ¥ Hu ¢ e & € td 
SQ—Square ¢ wil “ex on D.P.D.T. Heavy tote Garatieied WESTON PORTABLE AC VOL TMETER 
2” Meters 3” Meters 3° ay > ontacts rated 5000 Volts @ | Model 433, 0-150 
a $e 209 40-0-40 UA, W* $79 ep is * ae cong Tae ae ee mirrored hand ¢ ali ~% ule. Bakelit se 
mane JA, GE, SQ a> % tantite insulatior $1 leather handle $ 
As above but DPST 12.50 — 
‘ 1 MA, S* 4 ) 
3 SQ . ang a As above but SPDT <> HIGH CURRENT MICAS 
i MA, GE. SQ GUARDIAN LATCHING RELAY ya Ceramic Case. Tolera ‘ 
oh On , 10 MA. WH* , SPDT, 110 V 60 cy or $1.95 
A. SU*, SQ 19 MA, S, WH SENSITIVE RELAY rea By TYPEG CAP A KV Price 
AMP RF, S, SQ 19 MA, GE, SQ 3 ——, AA, plugs into & MFD IN DC Eact 
4 AMP RE GE 19 MA, GE. SO 3 = ‘ $.99 ea 005 ) $ 
AMP RF. WH , MA, GE. SO 3 POWER TRANSFORMERS ap ones a he 00 
nA it 300 MA, GE, SQ 3 1110 ts cT 60 MA. 920 volte CF 160 MR + § TYPE G5 
VOLT Ww 4 AMP, WH 39 6 1RA 25V. SV2A. SV2A 4.95 ! i 1.50 
ap | ; i 10 V ESQ 300 vo t K 4 300 “na 2.5V7A, 2.5V7A 05 ) 5 24 0 es = $ 
VOLTA E 940 V CT 425 MA. 6SV BIAS ( 0.8 
RCI00B Consisting of VOLT DC. DA 4400 V 4.5 MA. SV 3A, 15 KV I 10 9 4) 0009 0 
: 60 { 550 V CT 125 MA, SV 6.3) 
and Cabinet... $119.00 MV OC, GE. $0..... 695 | Vibrator ‘rans, GV in, S00V «= ioomA Oui BAKELITE CASED MICAS 
and abine 00 KV DC, GE. S¢ ) 
mv OY, Se. SC ’ FILAMENT TRANSFORMERS MED VOC Py 5 $ 
CERAMICONS 6.3V 12 times _ $1.9: 2.5V "? sy : 600 18 . 
i » $3 95 5 oF 3 s IA.$6.95 00 8 (M 00 j 
MME: 1.5 SILVER MICA CAPACITORS 0S ea 2.5V 10A, HV INS. 3.95 2:5 vcT 3A. Zon 75 or 600 4 004 KY 
0 t b 003 ! 
MMe 10, 50, 60 34 oO. 780. 1000 09 ca = et Wike WOUND | RESISTORS ‘ : oo f oot KV 
5 watt ohn 5-50-2006 Dea ) 
METER MULTIPLIERS 10 watt ohms: 25-40-84-400-1325-2K-ak ||.” {15 ca 600 ;| = ah + 
Meq 1/5 of $3.95 20 watt of 50-70-100-300-750-1K-1.5K Ti iKV 15 ’ eV 1.60 
2 Meg : ; : 125 . bula 2 Ky" 1.95 2.5K-2.7K-SK-16K-20K 20 ca , 1200 OUTS hy ; 0 
, ‘ 3.75 ‘ 0 « 10 
30 WATT WIRE WOUND RESISTORS 024 1500 f 005 0 
PANEL METER KIT Onn 100-2500-4500-5300 99 ( 1500 5 { - 13 yh 0) 
Here's what you get ( KV 0005 K 0 
© 2" Sa. bakelite cased meter, | 20 watt dS 50 Onmen nee Me ISTORS OIL CONDENSERS 
s0Ov't. Surplus 5 at ¢ 50 ’ 1.95 
e = ales pe all the following 75 js tt 100 150, 200 Onms “ ¢ — 6 “4 be = a ang $4.95 
anges )-50 a -100 ¢ . a . * im ) r n 00 1. 
0.200 am, Ae Rd 0-10 ‘a 100 Watt: 20, 50, 75, 100, 500 Ohms 49 6 mid 600 vac i mfd 5000 vd 
@ Pre-caleculated shunt sizes for MISCELLANEOUS BARGAINS , fd 600 vac 1.39 1.1 mid 7000 vd ; 
all ranges 25 ot 675 w 95 10 n 6) 600 vac 1.29 05 7000 vac ) 
@ Complete . on 50 ) 35 watt *R t 9° mid 1500 vde 2.95 1 7500 vac 1.25 
ons a - tructi . tor $6.75 250 Mid at we ce am i¢ in 63 if mid i a va 8.75 2 mie OOO vee 3 ) 
> ain abe . ‘ 2 mfd 2000 vac 2.25 2 mfe OO vide 2.75 
— : CHOKE BARGAINS + ill us ne “Serie n SS 2a Pe +4 8 mid 2000 vde 95 65 mfd 12,500 vde. . 12.95 
-Open rame C-Cased 4Po0T Re ay, 4500 Ohm OC Coil 95 
6 Hy, 50 MA, O $0.39 6 Hy, 400 MA. C $3.69 a6 nen PRECISION 1% W. W. RESISTORS 
Hy ie oa Q rH 8 Hy, 100 MA, C +4 MMF: 5S. 20, 50 Pt Lag Wig sy 500, 750, 800 100 W ; < 
y 5 MA, C i.4 5 Hy. 170 MA, C 1.25 1000, 2000, 3000, 4,000, 5.000, 6000 10000 $0.09 ca Ohms: 250 arr NON-INDUCTIVE RESISTORS 
Be 
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— YOU'RE FIRST IN LINE! 


FOR TOP VALUES IN TV, RADIO & ELECTRONICS 
TYPICAL CONCORD BUYS 


THE MODERN CONTROL MECHANISM 


CONCORD RADIO 


Mail Order Center and Showroom 


901 W. Jackson Blvd., Chicago 7, Ill. 


Branch Showroom: 265 Peachtree St., 


t pwi 

Ha w speed 

pe tion r t 

ace. Bezelfi t 

doper ru 

ippr ed 

W-31 r wt. 3 
xcey th 3 


12 ry } hag , Output 12/275 volt 3/. 110 amp 
19-9589R Ss Ww 1 e - 33.99 
RECORDING TAPE 
R rdi Buy on the market! Made by a famous nation 
ilactur Concord trict specification 1200° long, 1/4 
thuniforr iting of red oxide particles on kraft paper base 
tic coating wound facing in Plastic reel included 
while 1} y ia 
16297R - 1 ' Kraft Paper Base Tape 1.49 
above bu er more efficient plastic base for more uni- 
form output and lower noise level 
16296R - 1200' Plastic Base Tape......... mee 


n indicating pilot light a 


Sessions 2 on Alm 


SWITCH TIMERS 
® 


3 


* 
ir 4 ana er 
C the be radio n 
li A ontr ll 
1 tiy ited or fa i 
ri nthe morn or turr ar i red 
I 10d Specia ilety teat ri i con- 
r t to tur it of all 5 p 
1 la i tur ol a pr elapsed 
hile tor t compactly, neat in appearance 
r whine { high peed gear Size: 3-1/2" dia 
ror Shipped complete with mounting brac 
Switch rating 10 amps at 115 V For 110V 
6.50 
quare face and bezel $6.50 
“ | r’’ and ha witch rating of 15 


MOSES eter VOLTAGE PWR. UNIT 


juipment, PA amplifier and many 
Well built made of the finest material 
ficati Especially adapted to fur 
above mentioned unit Input 12 volts at lO amy 
t range 1) 275 volts at 10 ma. , 12 volt 
t nila tw nationally Known 
t dynamotor ‘ — with all hash filter Eact 


d and the input ha on and 


embly. Olive drab wrinkle 


-3/8"'x 6-1/4"'x 11-5/8 9.50 
wt. 27 it - . e 


PERMANENT MAGNET DYNAMOTOR 


| |&XPORT 


CONCORD RADIO CORP., 
901 West Jackson Blvd., Chicago 7, 


When your name is on Concord’s Mailing List 
you'refirst to receive news of the Latest 
and Best Buys in TV, Radio and Elect- 
ronics Parts and Equipment, This will 
be especially true in 1951 for Concord 
is going to issue periodically special 


BUYER'S GUIDES 


jam-packed from cover to cover 
with TV, FM and AM receivers 
phonos, high-fidelity sound com- 
ponents, amateur equipment, 
servicemen's supplies, tubes 
and other critical parts. All 
listed as they are available 
and ready for immediate ship- 
ment to you, 


CONCORD 
BUYER'S GUIDE 


IT’S YOUR KEY TO 


@ Complete Listings of . 
Available Merchandise 

@ Current Low Prices 

@ Prompt Expert Shipment 


@ Satisfaction Plus 


PUT YOUR NAME 
ON CONCORD’S 
MAILING LIST 


NOW! 


RA-51 
Illinois 


Dept. 


CJ Please forward your latest Buyer's Guide 


Atlanta 3, Ga. ee eT re ee ° 
DE 6cckccsecsaesbseeseensakesereeaeene ° 
For PROMPT Service on Export Orders & Inquiries - a 
Address to CONCORD RADIO CORP., EXPORT DIV- City Zone, . . State 


ISION, 901 West Jackson Bivd., 
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Seen Revo AN ACCURATE POCKET-SIZE 


new model 770 


VOLT-OHM MILLIAMMETER 


(SENSITIVITY: 1000 OHMS PER VOLT) 


FEATURES % Housed in round-cornered, molded case. 

% Compact-measure 3!/g" x 5%” x 2/4". 

% Uses latest design 2% accurate | Mil. % Beautiful black etched panel. Depressed let- 
D'Arsonval type meter. ters filled with permanent white, insures long- 

%& Same zero adjustment holds for both resistance 


= : life even with constant use. 
ranges. li is not necessary to readjust when 


switching from one resistance range to an- 
other. This is an importan! time-saving fea- : 2 “Shep 
ture never before included in a V.O.M. in this tained batteries, test ieads and ali operating in- 


The Model 770 comes complete with self-con- 


price range. structions. 
SPECIFICATIONS 
6 A.C. VOLTAGE RANGES: 4 D.C. CURRENT RANGES: 
0—15/30/150/300/1500/3000 VOLTS ee MA. 0—1.5 
6 D.C. VOLTAGE RANGES: 2 RESISTANCE RANGES: J 0 T 
0—7.5/15/75/150/750/1500 VOLTS 0—500 OHMS 0—!I MEGOHM 


Superior's new model 670 


SUPER-METER 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS CAPACITY REACTANCE 
INDUCTANCE AND DECIBEL MEASUREMENTS 
SPECIFICATIONS: ADDED FEATURE: 

D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts +, dei 670 includ ial GOOD- 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts an eek a. ee ‘the quality of 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts electrolytic condensers at a test potential 
D.C. CURRENT: 0 to |.5/15/150 Ma. 0 to 1.5 Amperes of 150 Volts 

RESISTANCE: 0 to 500/100,000 Ohms 0 to 10 Megohms ’ 
CAPACITY: .00!1 to .2 Mfd. .I| to 4 Mfd. (Quality test The Mode! 670 mig 


. housed in a r ed 
for electrolytics) edie finished "eal 


REACTANCE: 700 to 27,000 Ohms 13,000 Ohms to 3 cabinet complete with 
Megohms test leads and oper- 

INDUCTANCE: 1.75 to 70 Henries 35 to 8,000 Henries 31/29 Spstructions. Size 

DECIBELS: — 10 to +18 +-10 to +38 +30 to +58 <i Nias 


superiors 20,000 “Nor” MULTI-METER 
new moa 22 TELEVISION KILOVOLTMETER 


The Mode! TV-20 was designed to provide all the multi-meter measurement requirements of A. M., 
F. M. and Television. Unlike other recent models, which are actually standard V.O.M.'s converted 
to test the new Television Voltages, the Model TV-20 is a completely new unit. It provides the 
sensitivity, ranges and accessories which are needed to service F. M. and Television in addition to 

Radio. The High Voltage Probe for example, with a range of 50,000 volts and designed to 
withstand 100,000 volts, is an integral part of the instrument with a special compartment for housing 


40 


it when not in use. 
SPECIFICATIONS ADDED FEATURE: 
® 9D. C. VOLTAGE RANGES: (At 20,000 ohms per Volt) The Model TV-20 includes an Ultra 
0-2.5/10/50/100/250/500/ 1,000 /5,000/50,000 Volts High | Frequency Voltmeter Probe. 
@ 8 A. C. VOLTAGE RANGES: (At 1,000 ohms per Volt) A Silicon Vv H. F. Diode together 
0-2.5/10/50/ 100 /250/500/1,000/5,000 Voits with 3 yo capacity —“Y~ 
e5D.C RRENT RAN provides a frequency range up to 
- 50 es, GES 1,000 MEGACYCLES. When plugged 
0-5/50 — Leeman into the Mode! TV-20, the V. H. 
0-5 Amp’ Probe converts the unit into a Nega- 
@ 4 RES! STANCE RANGES: tive Peak-Reading H. F. Voltmeter 
0-2,000/20,000 ohms 0-2/20 Megohms which will measure gain and loss 
@ 7D. B. RANGES: (All D. B. ranges based on in all circuits including F M. and 
ODb 1 My. into a 600 ohm line) T. V.; check capacity and impe- 
— 4to + 10 db + 36 to + 50 db dance: test efficiency of all oscilla- 
+ 8to + 22 db + 42 to + 56 db tor circuits; measure band-width of 
+ 22to + 3%db + 48 to + 62 db F. M. and T. V.; etc 
+ 28 to + 42 db 
@ 7 OUTPUT VOLTAGE RANGES: 
0 to 2.5/10/50/100/250/500/1,000 Volts 


The Model TV-20 operates on self-contained batteries. Comes housed in beautiful 
hand-rubbed oak cabinet complete with portable cover. Built-in High Voltage Probe. 
H. F. Probe. Test Leads and al! operating instructions. Measures 4!/," x 10!/4" x I1'/2”. 
Shipping Weight 10 Ibs. 


(---- USE CONVENIENT RUSH ORDER FORM ON OPPOSITE PAGE —-—————————--—> 


GENERAL ELECTRONIC DISTRIBUTING CO. newyork, Nv. v. 
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og Model TV-10 T U B é T t G T i Ke 


Pye SPECIFICATIONS 

. 

: 
%& Tests all tubes including 4, 5, 6, 7, Octal, Lock-in, Peanut, Bantam, Hearing-aid, Thyratron, Miniatures, Sub- 
Miniatures, Novals, etc. Will also test Pilot Lights 
%& Tests by the well-established emission method for tube quality, directly read on the scale of the meter. 
% Tests for ‘'shorts’’ and ‘Leakages"’ up to § Megohms. 
% Uses the new self-cleaning Lever Action Switches for individual element testing. Because all elements are 
numbered according to pin-number in the RMA base numbering system, the user can instantly identify which 
element is under test. Tubes having tapped filaments and tubes with filaments terminating in more than one pin 
are truly tested with the Model TV-10 as any of the pins may be placed in the neutral position when necessary 
%& The Modei TV-10 does not use any combination type sockets. Instead individual sockets are used for each 


type of tube. Thus it is impossible to damage a tube by inserting it in the wrong 
socket 

%& Free-moving built-in roll chart provides complete data for al! tubes. 

*% Newly designed Line Voltage Control compensates for variation of any line 
voltage between 105 Volts and 130 Volts 


The Model TV-10 operates on 105-130 Volt 60 Cycles A.C. Comes housed in WN E T 
eo beautiful hand-rubbed oak cabinet complete with portable cover. 


AM and FM SIGNAL GENERATOR 


SPECIFICATIONS 

% R.F. FREQUENCY RANGES: 1|00 Kilocycles to 150 Megacycles. 

% MODULATING FREQUENCY: 400 Cycles. May be used for modulat- 
ing the R.F. signal. Also available separately. 

% ATTENUATION: The constant impedance attenuator is isolated from 
the oscillating circuit by the buffer tube. Output impedance of this 
model is only 100 ohms. This low impedance reduces losses in the output 
cable. 

% OSCILLATORY CIRCUIT: Hartley oscillator with cathode follower buf- 
fer tube. Frequency stability is assured by modulating the buffer tube. 

% ACCURACY: Use of high-O permeability tuned coils adjusted against 
1/10th of 1% standards assures an accuracy of 1% on all ranges from 
100 Kilocycles to 10 Megacyc/es and an accu- 


racy of 2% on the higher frequencies. 
% TUBES USED: |2AU7—One section is used 
as oscillator and the second is modulated cath- 


ode follower. T-2 is used as modulator. 


The New 
Model 200 


6C4 is used as rectifier. 
The Model 200 operates on 110 Volts A.C. Comes 
complete with output cable and operating instructions. 


| Sener TELEVISION SIGNAL GENERATOR 


ENABLES ALIGNMENT OF TELEVISION |. F. AND FRONT 
ENDS WITHOUT THE USE OF AN OSCILLOSCOPE! 


FEATURES Built-in modulator may be used to modulate the R. F. Frequency, also to localize 
the cause of trouble in the audio circuits of T. V. Receivers 

Double shielding of oscillatory circuit assures stability and reduces radiation to absolute minimum. 

Provision made for external modulation by A. F. or R. F. source to provide frequency modulation 

All |. F. frequencies and 2 to 13 channel frequencies are calibrated direct in Megacycles on the 

Vernier dial. Markers for the Video and Audio carriers within their respective channels are also 

calibrated on the dial 

Linear calibrations throughout are achieved by the use of a Straight Line Frequency Variable Con- 

denser together with a permeability trimmed coil 

Stability assured by cathode follower buffer tube and double shielding of component parts 


SPECIFICATIONS Frequency Range: 4 Bands—No switching; 18-32 Mc., 35-65 Mc., 


54-98 Mc., 150-250 Mc 


Audio Modulating Frequency: 400 cycles (Sine Wave). Attenua- 
tor: 4 position, ladder type with constant impedance control for 
fine adjustment. Tubes Used: 6C4 as Cathode follower and mod- 
ulated buffer. 6C4 as R.F. Oscillator. 6SN7 as Audio Oscillator 
and power rectifier. 


Model TV-30 comes complete with shielded co-axial lead and all N E T 


operating instructions. Measure 6” x 7” x 9". Shipping Weight 
10 Ibs. 


GENERAL ELECTRONIC DISTRIBUTING CO. DEPT. RN-1, 98 PARK PLACE, NEW YORK 7, N. Y. 


! 
| GENTLEMEN: PLEASE RUSH THE MATERIAL LISTED BELOW: RN-! | 
7 QUANTITY MODEL PRICE ae ee 
- a a a ee — 
* _ Se — i —_ Zone_____State__________. 5 
| — — $...csseee sees | 
| Oa (Deposit Enclosed— j 
j TOTAL, ~~ peice (Payment in Full Enclosed) Ship Balance C.O.D. yj 
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Here it Wd again! 


SUN RADIO’S ANNUAL 


WAREHOUSE INVENTORY 
CLEARANCE SALE! 


CRYSTALS FOR S.S.B. EXCITER 
As in Nov. 50 QST—Lo. Freq. 


Also many other uses—in FT 241-A Holder— 2" Pin 
SPC. Marked in 54th OR 72nd Harmonic MC Freq. 
Listed Below by Fundamental Frequency. Fractions 
Omitted. 


412 429 446 485 497 390 401 372 381 450 53 
413 431 447 487 503 | 391 402 374 383 452 531 
414 433 448 488 504 | 392 403 375 384 461 533 
415 434 462 490 506 | 393 404 376 386 465 536 
416 435 468 491 507 | 394 405 377 387 526 537 
418 436 472 492 509 | 395 408 379 388 529 538 
419 437 473 493 511 | 396 409 380 
420 438 474 494 516 | 397 411 EACH EACH 
422 440 475 495 518 }| 40¢ 
423 441 477 496 519 39¢ 99¢ 
424 442 479 —_—_—_—_ 
425 443 481 EACH EACH Speciai—200 KC 
426 444 483 XTALS without Holders 
a2) 445 ass 49¢ | 79¢ 2p 234 
69¢EA Jior$2 


HAM CRYSTALS 


FT-243 Holders—'/2" SPC. Fractions Omitted 
4190 6106 6873 784( 3735 5775 5906 6406 6573 7340 7573 
5030 6140 6906 7873 5305 5806 5925 6425 6606 7373 7640 
5485 6173 6973 7906 5677 5825 5940 6440 6640 7406 7673 


6006 6206 7 ) 7973 5840 5973 6450 6673 7440 7706 
6040 6773 7773 8273 5/4 50 5975 6473 6705 7473 7806 
6073 6840 7806 8306 575 3 6273 6475 674 06 834 


5760 5875 6340 6506 6806 754 
5773 5900 6373 6540 7306 


99¢ EACH 10 for $9.00 
BC-610 XTALS 2 82nane Plugs 
71 . PC . 


49¢ EAcH 


10 for $4.50 
SCR-522 XTALS 


5910 661 7580 2045 2 2360 2557 20 
637¢ 6751 7810 2105 2258 239 3202 3550 
6450 /480 7930 2125 226 2415 3215 3570 
64 2145 2282 §©6- 2435 «= 323 35 at 
6407.9 EACH 2155 =. 230 2442 = 3256 3945 
6522.9 2305 2532 3322 3955 
654 $1.29 2320 2545 3510 3995 


Payments must accompany order. Enclose 20c¢ for 
Postage & Handling. Crystal shipped packed in 
cloth bags. All Shipments Guaranteed 


REPLACEMENT FILTER CONDENSERS 
Famous Make, New, Boxed, Upright Can. Twist 
Prong Mounting 


Your List Your 
WV. Price Cost Cap. WV. Price Cost 
$1.55 47 30x2( 150 $2.20 
220 .80 25 
150 2.30 83 
265 .96 25 
150 2.35 «85 
1.03 2 25 
40x4 150 2.40 -87 


REDUCED FOR CLEARANCE 
Bendix 100 Watt 
Transmitter 
4 separate ECO's with 
tubes, 3-807, 4-12SK7. 
Complete instructions for 
converting to 10, 20, 40, 
and 80 meters supplied. 
Only a few left at this low 

price! 


$29.95 wuxenew | $19.95 usev 


FAMOUS 
WEBSTER WIRE 
RECORDERS 
Orig. $137.50 
Sensationally Reduced 


$85.00 


These are brand new (#7) models but discontinued 
That's why Sun can offer them at this low, low price! 
They operate by simple foot control that leaves hands 
free ... takes dictat’ +, transcription and play back 
Use wire over and over again. Terrific buy! 


TERMS: oa —— ©. B., Washington, D. ¢ 


$30.00 or less, cash with 
order. Above $30.00, 25 per cent with order, bal- 
ance ©.0.D. Foreign orders cash with orders, plu 
exchange rate. 


UN RADIO 


INGTON, D. C. 


OF Ww. 
938 F STREET. N.W. WASH 4.0 C 


| Dielectric Heating 


(Continued from page 39) 


prevented. Secondly, 
factor of the glue is 
than that of the wood, the 
more rapidly and is set 
before the moisture content of the 
wood can be affected. 

The plywood may be formed or 
curved in the same operation. Fig. 1 
illustrates this process. In 120 
onds, the glue is set and the panel is 


surface is 
the 


the 
because loss 
greater 
glue heats 


seC- 


formed for curved-front radio cab- 
inets. Each panel will eventually be 
sawed to produce four cabinet fronts. 
The completed cabinet contains 
twenty-eight electronically glued 
joints, and no nails, screws or other 


fastening devices are necessary. 
Fig. 3 shows a staggered arrange- 


ment of electrodes used for edge glu- 
ing. In this manner, wide panels are 
readily and rapidly built up from 
narrow stock. Raw lumber fed into 


a continuous edge gluer will emerge 
as a glued and set panel at a rate up 
to thirty lineal feet per minute 
Dielectric heating is employed in a 
variety of food preparation and proc- 
used, for in- 
for destroying larvae in stored 
grains and for roasting 
Fig. 5 shows the 
heating to cure and dry foam 
rubber. A rubber latex mixture is 
poured into the mold and r.f. powe1 
applied. In six minutes the rubber is 
cured. This same process, 
oven methods, required 
utes. After having been cured, the 
washed and is then dried 
again by the same heating equipment. 
The plastics industry has made wide 
use of dielectric heating. Before being 
subjected to the compression molding 
operation, the plastic must be 


essing operations. It is 
stance 
coffee. 
use of dielectric 


sponge 


by steam- 
thirty min- 


rubber is 


pre- 


Fig. 3. Staggered arrangement of electrodes 
used for edge gluing. In this way. wide 
panels can be built up from narrow stock. 


| 
} a 
| 


— 


TORE 
ENERATOR z 


a 


—am | 


Fig. 4. Bonding of plywood by dielectric 
heating. This system is superior to older 
methods which involved the use of steam 
heat or hot platens which often damaged 
or charred the surface of the plywood. 
heating methods, 


heated. By older 


the outside became “soft” before the 
interior was affected. Continued heat 
eventually made the interior work- 
able, but by that time the outside had 
passed the “soft” stage and begun to 


harden. Dielectric heating cc 
eliminates this problem by 
the plastic uniformly. 
production time and increasing 
life, r.f. preheating has 
itself as a standard procedure in the 
plastics industry. 
-—- 


ympletely 
heating 
By decreasing 
mold 


established 


Fig. 5. Dielectric heating is used to cure and dry foam sponge rubber. Curing time 
by this method is six minutes as compared to thirty minutes by older methods. 
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and FM 
SERVICING 


TELEVISION 
SERVICEMEN 
|  ¢190 PER WEEK 


with or with 


hmnside or outside mes 


ses! | 
pay expen 


Va- 


@ tho: emat 
a car ‘ ; ron 
° 
sir-conditioned 


Group héspit aliza- 


ree fe 
shop! ceraging petter 


#150 PER © EEK. 


tno 


Modern 


cation with Day civi- nar. ladder: 
employe discount pry: Must bave o& 


i > R 0 
tion! 20% - ' WARD M, MEYER ‘ 
ian aa one-half for 8 t nw. NO EMAN. 
egest ‘Tim = 4 {sION SbRVIE . 
5 sanderful opport- TELEViIS‘V* eme servic 
ark Woncer. nee for how ¥ 
agree RHow one: SURE SD Ing, DSS 
ty for advancement! " ee a 
tun) , : a 
é nas. 474-3. Biel 


DS like these testify to the demand that exists 
for qualified TV technicians. As well- 
informed industry spokesman puts it, “Tech- 

nicians ma\ 


one 


soon be as scarce as certain tubes.” 
With the electronics industry expanding, and with 
growing military demands cutting sharply into 
the available supply of skilled personnel, now is 
certainly the time to improve your electronics 
know-how. And if yvou’re headed for the Armed 
Services, vour improved technical ability 
recognized and rewarded with interesting super- 
visory work at higher 


can be 


rating’s in vital radar, navi- 
gation, or communications units. 
Anvon the field—if he 
ahead 
TV servicing. 
CREI home 


already . in is to get 


can't depend on hit-and-miss methods for 
Practical knowledge is required. 
study offers just the practical course 


THE THREE BASIC CREI COURSES : 


* PRACTICAL RADIO ENGINEERING 
* PRACTICAL TELEVISION ENGINEERING 
* TELEVISION AND FM SERVICING 


ALSO AVAILABLE AS RESIDENCE SCHOOL COURSES 


CAPITOL ADIO 
ENGINEERING INSTITUTE 


Dept. 111C, 16th & Park Rd.. N. Ww 


Washington 1 
Branch Office . 0, 0. ¢. 


San Francisco, 760 Market St. 


January, 1951 


Jobs are looking for men again! 
Qualified Technicians Needed for 


TELEVISION | 


e calls: car 
TIRg | 


. eD- 5 
6230 Grd) 


Can help you to better jobs 


FTV ex- 


pe 


in servicing or Armed Services! 


you need to qualify for the l-paid technical 
jobs. Designed by teaching specialists—the sai 
group which has made the CRE]! ence School 
outstanding—this practical course is kept up-to- 
date through daily contact with CREI’s a ited 
retail sales-and-servicing stores (one of Washin.- 
ton’s largest TV retailers). 


Now is unquestionably the time to pi 
you want promotion, mor‘ ; the kind 
of training that is respected by industry and the 
Armed Services, investigate CREI. Send for—and 
study—the free booklet offered below. The sooner 
you begin your training, the better off vou’ll be— 
in TV servicing work, or in military service. The 
cost is nominal for this training, the terms easy. 


Send for complete data—right now! 


MAIL COUPON FOR FREE BOOKLET 


CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 111C, 16th & Park Road, N. W., Washington 10, D. C. 


| 
i 


Check Field of Greatest Interest: 
TV, FM & Advanced AM Servicing 
Practical Television Engineering (AM, FM, TV) 
Practical Radio Engineering Radio-Electronics in Industry 
If Residence School Preferred, Check Here 


Aeronautical Radio Engineering 
Broadcast Radio Engineering 


AMI AGE 


ITY ZON STA 


» 
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Olson Radio Warehouse, Inc. 


73 E. Mill St. . 


Akron 8, Ohio 


Bargain of the Year Cha 


y *A9” 
<4 EACH 


Olson's Great bRES 


AM- 5 RADIO CHASSIS 
e IT'S A BEAUTY 
@ COMES TO YOU 
WITH EIGHT TUBES 
Stock No. RA-52 


s ne red before t tA 


PM st er ' i 
yer. Set is surelied with 6 ¢ 


4 


peaker, Individual ' i f i< 
s < i 7.1 


-SPEED 
ALLIANCE TENNA- Peston V-M TRI-O-MATIC 
ROTATORS GRAPH 3-SPEED RECORD 
OLSON'S SPECIAL Special > CHANGER ’ 
B35 * MODEL OLSON'S 
PRICE m3 97 y a GREAT 
VALUE 
$ a 
One of 3 RA-56 
Olson's BOTH i 15 volts AC. AR - 
Gre ‘ $44.5 
pt mol Mode! 950 $28.35 
Stock No. AU-21 \ Gk ui 
Tt « tr Aut it Mod 950 GE $31.27 
Mod HIR Ante I tat 
fk, " VM 3-SPEED AMPLIFIED 
t TV 
, Plays 78-45-33! RECORD PLAYER 
i Complete RPM Discs MODEL $37 Giesite 
the 970 Special Price 
Tr st Bea ’ 
; at re 
$2.99 AU-13. « $2.91 7 erat ee ee as ee 1 
RA-26 - 
RIM ———— 95 
Onl aur 4 
BOOSTER $9. 95 ~~ Se) 
95 DRIVE ASTATIC a 
KIT Complete $ - “TURNOVER ~~" M-6 
Y « PHONO PICK-UP ARM 
Model 19 ~- 4 
a MOTORS 
GE RECORD PLAYER ' tt 
; 29 
30 WATT AMPLIFIER ne $3 Seite? 
@ Factory Built M-63 $ 49 mcs... $4.95 
@ Latest Design & GENUINE ASTATIC PICK-UP ARM 
Olson's Price v AC "7 
less tubes. $3495 Z PHONO AMPLIFIER —— ae 
ag aRERE 5 : ' Send for our latest Radio D i i ‘ ~ “rr =se, 9200 
H ; and Television Bargain ~~ » ‘ a GE RPX-040 
: 1 Catalog ee le” 38, Variat R tane Cartridge 
1 Pp. } ‘ee ? with R ova Sty 
3S nm - Tul 
s « **2 Akrad TUBULAR ELECTROLYTICS |: s 
a A ra Renciver ning Oia “Akrad’’ Cond AS-22 $2. 64 ra-i9 903.98 > $3.49 
ac? et o ers i 5 only .. vv. 
Basic o* ya i TV COMPONENTS 7 RADIO CHASSIS 
€ . Components 4 ) “ 1 Deflection Yoke <i 
E - _ § 
rice for Kit aS-38 é . ™ : F oe 
of S par acked ofa z © a box ae > 
p on - fer 10 of a size Shinkien : ous, 20 Bb y $2.99 — F ach 
t AC Stock No Cap Voit Each | ‘ : : 
4 rt c-136 0.25 ~ ‘ + ' 
Part Reg. List Price c-137 > 2° ; , 5 j I ri 
$06 99-30 ¢i3s 145 4 Pr y $3.59 
1.f I v : Ki c-140 59 aa 
I ; e+ 4 oor 0) +4 , Hi-Volta« Flyback ‘ 
, t 6100 | €.142 he . = > i “ie VK } 4 Prong Universal 
ay, 368 tala varighte | $482 3 of on v9. etees's P a VIBRATORS 
Ké c-199 89 $3.59 
4 Drawer FREE oe Close Out Entire Stock Tia" ; 
Steet reg ss CORNELL-DUBILIER CONDENSERS § | 22) Joss $1.49 
wi ' , Olson’s big CI : 
T\: in ! ‘os: (Sa, “OLSON'S GIGANTIC NEW 
Gigantic AKRAD Pa tq ; ae X 
CONDENSER KIT | Gh So stcct a AKRAD KIT—WITH 
oy No Fig Capacity Volt Price ‘ 
7 16” B . £338 $0.58 4-DRAWER STEEL 
AS-20 at i c-501 I 10-3 = 39 
on Gia est PF teigie $3 CABINET FREE 
. : ~ C Cornel! Dubilier Paper Filter Block Prite $18.38. ‘6? 
42 "'Akrad"’ : io g t Be. AS-36. 0 
By-Pass Condensers! Dectrointie 72 6.823 ~~ ayes 49c 
Oty. Cap. Volts ea. Tota Gentensers TL-3 "3 998 FAIRCHILD ' 
2 OOL 600 $25 $.50 | ory ¢ Volts e Tota a ch ; 
2 005 600 3 30 2 10 25 75 $1.5 S ps , Sainoen t Kit Contains 42 Condensers 
5 oO 6 sis}? & 3 8 1 = Ah ’ t the 4 , 
5 02 «6000 so | > 2 180 5A a = frundy ini 
10 05 600 #0 400 : 440 150 «61.10 5 ; 4 _ iia — oe ia Volts 
wo 1 600 45 450) 4 20-20 = 1.30 : - OO Aemtee , , : ‘ 
> & 1 $s 4 50 #5 ? ; } 
> bos ie $5 Lio] * 1 450 135 540 | L : . 
2 01 1600 60 1.20) 69 Total List Value $45.20 ‘ 
91 
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GREAT SPEAKER VALUES FROM OLSON 


PM SPEAKERS 


10” Diameter, 20 Watts 


each (495° 


each 
Special price, 3 for $13.95 


$-158 


Shpo. wt. ea.. & tbs 


2 lb. MAGNET 


12” Diameter, 25 Watts 


Es THE HOUSE OF RADIO AND 


Stock No. 


Shpg. wt 


$-159 
ea., 10 tbs 


Special price, 3 for $16.45 


TELEVISION BARGAINS 


AN 
8 OLSON 
VALUE 


ach 


We 


12” CO-AXIAL SPEAKER 


Woofer-Tweeter design. 
Response 40 to 17,500 CPS 


For ‘Talking Out Loud’ Order 
Famous Olson Trumpets and Drivers 


— "10 'W. st ny ‘ton Sher \ 


| hg 


, “as es 
q “Trumpet and 25 Watt Driver Unit 
‘onic “1B 


‘$12. 50 


$-152 
Unit 


Mek LG 
>» > pe« al act 
‘ i f Drive 
b * : 
Stock Ne $-151 ’ 


$-122 |! 
Single \ 
each \ ' 
PRICE SLASH ON GENUINE — 
. e\ { e es ame 
>> wr ~~) PM SPEAKERS. - i 4 AN =— : 
J I ee 4 300-Ohm Lead-in 
\v = BUCS . mT ; ll TN 
as wr) | SS 
$-142 s-4,. 


JENSEN 
PM SPEAKERS 


premed 


§ 540 


SPECIAL pierre ge Orren 


Olson w sp supply yi with a 25 watt oem 
all weather trumpet 


unt $9395 


sp al wrice of both fc 


cs EASY TO —— FROM OLS’ =) 


" a9 y s-1 R t Ho order: Order d bla 
7 +4 i] t a ith ntit i ‘ ' ' 4 ‘ , na 
4.06 S-140 $7.95 San aeae aa Ge : 
KIT OF THREE 4-Drawer ayn ge pial 
VARIABLE _ Chest ow’ 1S Ve VEE WE VEE ew pe OE Ee OY Oe Oe 8 0 ee ee i ee ee 
_, . CONDENSERS — 3 MONEY BACK GUARANTEE: Sucvutihen ute aeden toume Please 
; ‘ i Ol se is guaranteed as advertised. If you are not more inimum 
ee ~~ oe ae 
r \ 4-26 Cont 
- "C STOCK PRICE 
$2.19 QUANTITY | tomer DESCRIPTION EACH TOTAL 
a - 
ya a sasene ED cone ur Uh 
au eel o : COND. KIT 
Tia. SASS& CONDENSERS —*X. a. gu 4398 
iy as ‘24 } 
x-201 o vy at OLSON s i 
A} wR. HOOK-UP WIRE KIT 9» 
ils ' 
_ *? $3.95 t 
ig $5. 95 Ols NEW CRYSTAL MIKE 
M-6 3 
M.66 
min $6.95 / L 
39 9 
MUSI 
SICAL INSTRUMENT - PANEL t 
LAMPS 
s ' . 
M-6i - $6.9 t | F 
UNIVERSAL OUTPUT : TOTAL 
eel | TRANSFORMER j = ‘a 
a i 
a ve 5 ait $5.19 § Avvress 
BATTERY 1 [> WHIZ WIRE 
se, P ees [: stripper = §CITY__ ZONE__STATE 
©: - se] 50 : 
aS _ ta and Cut Out OLSON RADIO WAREHOUSE, INC. 
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M4 _ food and Mail to: 73 —. MILL ST. © AKRON 8, OHIO 
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A top bobsled team—athletes trained to work as one in handling ye. 
their balanced, ruggedly built sled—can consistently defeat the 
clock in negotiating the treacherous, one-mile Mt. Van Hoevenberg run. 


Likewise, T. E. |. engineers and production personnel work as a unit with a similar goal —the conquering 
of TIME’s deteriorating effects through the building of an ever-stronger picture tube. For Thomas’ highly 
trained personnel, specially designed equipment, and efficient production techniques are consistently increas- 
ing the life of Thomas tubes in the contest with TIME. 


For the greatest value in today’s television picture tubes—for top operating efficiency and truly LONGER life 
—specify T.E.1. In all popular rectangular sizes, black-face. 


ABSOLUTELY FREE 
A penny postcard with your return address will bring you the very 
latest 1951 colored T.V. chart showing the growth and scope of tele- 
vision in the U. S. Simply address “Dept. A* 


THOMAS ELECTRONICS, 


118 Ninth Street asso New Jersey 


SCHEMATICS— CONVERSIONS 
FOR SURPLUS GEAR 
NEW LIST! MANY ADDITIONS! 


Send stamped, self addressed envelope for 
List B. Add 25¢ for chart explaining AN 
momenciature. 


R. E. 345", N. PALM DRivi 
SALSA BEVERLY HILLS, CALIF. 


RADIO ENGINEERING ANOTHER OUTSTANDING JOBBER 


TELEVISION VARIETY Electric Co., Inc. 
ELECTRONICS 601 BROAD STREET 


Thoror 12 zh training in all phases of radio and elece ‘ s] Newark 2, New Jersey 
i open to high scho nd jun rolles 4 = 
wat ‘ox - established 8 


tr  . - x in Radio HAS THE 

cour urses. Ban wh limited. Approved veteran SENSATIONAL NEW 

raining . | 221-K 

VALPARAISO TECHNICAL INSTITUTE , 4 wE/ICO® VTVM KIT 

Dept. RD Valparaiso, Ind. a i IN STOCK! 
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Improving TV Sets 


(Continued from page 35) 


tuned to a station, preferably one with 
a test pattern and tone, and the fin 
tuning adjusted for maximum detail 
Then the top and bottom of the rati« 
detector or discriminator transformer 
are adjusted very slowly. The bottom 
adjustment usually tunes the second- 
ary. If the sound is clear but weak 
the top and the sound i.f. transformers 
are touched up last. 
Bigger Picture Tube 

Installing a new larger picture tube 
depends on the physical construction 
of the chassis and cabinet as well as 
certain electrical limitations. To sub- 
stitute a magnetically deflected tubs 
for an electrostatic type requires 
complete redesign of the sweep and 
high voltage sections and is, therefore, 
not recommended. 

Whenever a larger poy tube is 
installed it is necessary to change th¢ 
cut-out or mask. venation i it is ad- 
visable to purchase a standard siz 
plastic mask or else a suitable picture 
frame with a safety glass insert can 
be mounted in front of the screen. Thx 
picture tube, deflection, and focus coi! 
can be fastened either to the cabinet 
or chassis, whichever is more conven- 
ient. Before proceeding to drill o 
screw things on, however, the actu 
physical dimensions of the new tube 
should be checked again. 

The electrical characteristics of all 
magnetically deflected tubes are not 
the same and deserve some considera- 
tion. Table 1 lists the most important 
electrical differences between present 
day cathode ray tubes. 

Picture tubes having a 63 to 70 de- 
gree deflection angle require a s pecial 
deflection yoke and to obtain the high 
voltage necessary, either a voltage 
doubler or a high-efficiency flyback 
transformer must be used. Most of 
the tubes listed use either a single o1 
double pole ion trap. Either can be 
tried and the one giving the brightest 
picture used. 

Undoubtedly there are many other 
circuit changes possible which will im- 
prove the performance of older tele- 
vision receivers. Whatever steps are 
taken, the technician should make sure 
that the customer is well satisfied with 
his overhauled set. One of the short- 
comings of many technicians is their 
lack of neatness and cleanliness in fin- 
ishing the job. A few extra minutes 
spent in finishing the job right will 
leave a good impression and will add 
to the customer’s satisfaction in your 
work. 

Borrowing the vacuum cleaner to 
clean the inside of the chassis and cab- 
inet as well as the rug surrounding 
the working area shows your tidiness 
and thoroughness. Polishing the cab- 
inet lightly with furniture polish or 
lemon oil after the chassis is in the set 
and cleaning the glass one last time 
leaves that good impression as well as 
no fingerprints. —30- 
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jvet 150ma v 
gt ‘ ‘ 4.50 
1000vct 45ma ’ ny 
63 i, Hi i 3.98 
900v 35ma 
" 2.49 
c 100" 
700vet 10 1 aii 
70v 150 a i 
7 7 3.29 
480vct 80 : 1.89 
420vct 90 
, $1.98: 2 fo 3.49 
360vct 340 a ! 3.29 
20v 50ma 
é 1.89 
PLATE TRANSFORMERS 
7500V 15000V'Dbir 35 $18.95 
3000v 10ma 4.50 
1800v 4 : i I 3.29 
490 & 355vct 325ma 4.98 
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BASIC PHOTOFLASH KIT 
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* A Good New Year’s Resolution 


BUY FROM PLATT 


AND SAVE PLENTY! 


Stop in at Our ae at 
489 Broome St., N. Y. C. 


FREE! WRITE FOR OUR mo 1951 CATALOG 


SPECIAL!! 
. A BUNDLE OF 
KITS 


Unfortunately space 
does not allow us 


De /b/ r~, to list all the in- 


= 
ft 


2 dividual parts of 
these sensational 
kits. but take 
Piatt’s word— 

— value- osenere! 
as and plast hs 
CUTCHEON PLAT $2.49 
Lh i DIAI FACES ! 
’ . AX an nf 
1 adca Ca ' 
t e | 2.79 
h N ed J ADIO KNOB = 
n i ne 3.89 
Iv it 2a USWITCTLES 
r\ i 3.49 
iN " i COILS AND CHOKES 
il u ni i ul 1.79 


20 POUNDS OF ASSORTED RADIO PARTS 
1 
oviy $3.39 


Sock s Dat 


TURBO AMPLIFIER 


j Am Ise 
7.8. A I! ‘ \ 
ni t 4 
Witt tub BRAND 
NEW $3.95 
W t ibn BRAND NEW $1.49 
HEADSETS 
. ! $0.7 
BRAND 
2.75 
t BRANT 
08 
BRAND NEW 1.95 
ir 4 ; 
SCR-27N 
COMMAND and ARC-5 
2} EQUIPMENT 
RECEIVERS 
USED NEW 
1 
Ki $12.95 
ht 4 
Me 5.95 $10.95 
BC-455—6 to 0 Mé 6.95 10.95 
R-2 ARG l Ke 21.95 
TRANSMITTERS 
Be'- 457 Me 5.95 
BC-458 3 to 7 Me 5.95 8.95 
He ' + Me 14.95 24.95 
r-1 Vite 4 Mi 24.95 
i -4 7 t 1 Mé et 24.95 
r-22 ARC 5—7 t M 5 24.95 
ADDITIONAL. EQUIPMENT 
Be -4 Modula 25 5 
ha-4 Cor I Ite 48 1.95 
He ‘ I rran , 1.4 
Hi 2 Rela I (ANT 1.95 2.95 
Plug PL-147 is 
a, <i EACH 75 
I ' Shaftir x 4 t Kt 
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Rece Rack 2.25 
2 Tra te Rach 1.69 


APN-2 COMPLETE AIRBORNE 
_ NAVIGATIONAL RADIO UNIT 
{ I ot ans! ne i 

‘ } a + Mé 


4 tor 
ONLY $6.95 less tubes 


BEACON RECEIVER BC-1206-C 

Manufactured by 

Setchell-Carlson 
» KE IF Frey 


q \ iu v “ ; . 
trol—RF Ga Contr P 
Aeroplane Battery. Current $795 
‘ BRAND NEW—ONLY 
MINIMUM ORDER $2.00 
immediate Delivery—Send 25% deposit on C 
Y 


o 
orders All shipments F.0.8 N.Y.C N Cc. res 
dents add sales t to your remittance.) 


PLATT ELECTRONICS CORP. 
Dept. A, 489 Broome St., N. Y. 13, N. Y. 
PHONES: WO 4-0827 and WO 4-0828 
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2-Band Operation With 


Folded Dipole and Ribbon 


Ordinary 300 ohm twin-lead wire is used as an 


antenna for operation with 2-band transmitter. 


By 
WALTER 8S. ROGERS, 
WIDES 


-4O MANY hams have benefited 
aw from the convenience and effi- 
_ ciency of the two-wire, 300 ohm 
ribbon (twin-lead) antenna that it 
seems too bad that more amateurs do 
not use it. Because it is usually just 
a one-band antenna, many hams shy 
away from ribbon antennas. This is 
unfortunate since it is light, easy to 
string, and gets out with the greatest 
of ease. 

Back in the 
started doing 
band operation 
to write W9SZ, an OM capable of 
shedding some light on the subject 
Dick used to be in Boston and his in- 
terest in the “unusual” always mani- 
itself in the form of some new 
in his ham station. With his en- 
several types of two- 
were tried with suffi- 
ant telling 


fall of 1946, 
something 
His first 


the author 
about two- 
thought was 


fested 
twist 
couragement, 
band antennas 
ciently good results to wart 
other hams about them. 
In the early spring of 1947 the first 
two-band rig, as shown in Fig. 2B, was 
hauled up at North Falmouth on Cape 
Cod. This antenna was rather low by 
“ideal” standards but an average of 
20 feet was the best that could be man- 
aged with this temporary lash-up 
around an old Cape Cod house. After 
being limited to an indoor apartment 


house antenna in Boston, this layout 
seemed fairly lavish! 
The center folded dipole was cut for 


the high frequency band, 40 meters in 


this case, and lengthened, in accord- 
ance with the suggestion from 
W1DBM, not for the high frequency 


} 103° 

no a 

NO. 14 1 f NO. 14 

WIRE ] WIRE 
300 M LINE 


Fig. 2. (A) Mechanical details of 20-75 meter 
antenna and (B) the 40-75/80 meter antenna, 
band but for the low frequency with 
the over-all length for the 75 meter 
phone band. This was not difficult to 
do, using the W1DFS center block and 


as shown in Fig. 1 
and the 


end pieces of brass, 
Without these center 
end blocks, the folded dipole is liable 
to come down just when most needed. 

The transmitter was a surplus Navy 
TCS unit which was modified and then 
powered by a variable voltage power 
supply which had been built for lab 
testing rather than this particular ap- 


pieces 


plication. One side of the transmitter 
output is grounded. There is a vari- 
able inductance in series with the hot 


antenna lead, a means of controlling 


the coupling, and a 50 szsxfd. condenser 
that may be used in series with the 
antenna or across the antenna to 
ground. See Fig. 3. At times it was 


found convenient to use an 
200 uwufd. condenser in order to secure 
the best match for the an- 
tenna., balanced antenna, two 


auxiliary 


possible 
For a 


Fig. 1. Over-all view of 300 chm twin-lead antenna assembly for 2-band operation. 
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The 
BROOK 
High Quality 
AUDIO AMPLIFIER 


° ee - —— 


(Jilus. Model 10C3-30 watts) 
Also available: Model 12A3-10 watts. 


All Low ae f~ Finest Audio Quality 
Mu you ever listened to 
Triodes Minus 
Plus Listening Fatigue 
Brook Plus 
made 7 = . High Quality at 
Transformers extremely low volume 
Plus Plus 
Brook’s High quality at 
own the full loudness of 
Circuits _J \ a band or symphony 


**You can believe your ears when you 
listen with a Brook Audio Amplifier’ 


Write TODAY for FREE Technical Bulletin 
and Detailed Distortion Analysis 


BROOK ELECTRONICS, Inc. 


Dept. RA-1, 34 DeHart Place « Elizabeth, N. J. 


CRE! Residence School Trains You for Vital Industry 
—qualifies you for better jobs in the Armed Services too! 


Whether you’re seeking a career in the 
electronics industry, where critical short- 
ages of trained men exist, or planning 


on entering military service, one thing is 
sure: If you are qualified in electronics, 
you’re qualified for the better jobs. 


Radar, communications, guided missiles, 
and television work not only offer pres- 
ent employment at high pay—they are 
keys to lifetime careers. 

Residence School training in Washing- 
ton, D. C., at CREI arms you with a 
priceless asset — electronics know-how! 


Rec: yernized 
educators, 


as outstanding by 


the Armed 


engineers, 
Services, and im- 


portant firms like RCA-Victor, Bendix, 
and United Air Lines (whose technicians 
have received CREI training at company 
expense) your electronics course can be 
completed in approximately 20 months. 
New classes start twice a month. You 
work with the latest facilities in modern 
classrooms, studios, and labs. To insure 


your training act now. 
catalog today. 
APPROVED FOR VETERANS 


Send for FREE 


CAPITOL RADIO 


Please send FREE Residence School Catalog 131C 


SITE hsdicieindiiiclinsiistin’s vatuseenmasaaioesincidapisiitiatanatistaisanaendadnninddeeaineaiinialdiite 
ENGINEERING INSTITUTE aa 
Pe oncesncasesneduntesbereusesicosescenseacosesdnnstntsenseodmerssonmnntn 
An accredited technical institute < 
founded in 1927. City en State ‘ 
16th Street and Park Road, N. W., Veteran [J Non-Veteran [] ee ‘ 


Dept. 131C Washington 10, D. C. 
100 


( Send details about Home Study Courses 
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Fig. 3. Methods for feeding the antenna. 
(A) Unbalanced and (B) balanced methods. 


series condensers are recommended. 

There were losses with this arrange- 
ment but on these frequencies re- 
peated tests, using the whole antenna 
system against ground, indicated that 
the dipole was superior. With the lim- 
ited power available (the Navy rated 
these sets at 25 watts output c.w. and 
10 watts phone) it was possible to 
maintain many skeds and have a good 
time keeping in touch with friends. 
It was impossible to feel any heat 
along the line. Despite the disadvan- 
tages of the dipole, it was still pref- 
erable to using the whole antenna 
system. 

It was another story when W1DFS 
was to go on the air in Melrose, Mas- 
sachusetts. I was anxious to get on 
20 as well as 75/80. The antenna for 
operation on these bands was cut as 
shown in Fig. 2A. This setup worked 
very well on these two bands with in- 


puts up to 500 watts, but usually at 
low power. Here again repeated tests 
using the system against ground 


showed that the folded dipole was su- 
perior in every respect. 

On this particular antenna there are 
three half-waves on 20 and one on 75 
and it loads up less efficiently than it 
would if it had been cut for that 75. 
These dipoles are really rather broad- 
band antennas. 

Both of these two-band folded anten- 
nas have been given a good workout in 
the open and tests indicate that they 
may be good antennas for emergency 
or portable use where more than one- 
band operation is a desirable feature. 

An antenna which will give satisfac- 
tory results in restricted space is 
shown in Fig. 4. The coil at the center 
of the antenna should resonate with 
the condenser used at a somewhat 
higher frequency than the operating 
frequency. Either direct coupling by 
means of variable taps or link coupling 
may be used. 


Fig. 4. Center-fed capacity and inductive- 
ly loaded low frequency antenna for use 
in operating on the 75 meter phone band. 
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Fig. 5. Details of the center block assembly. 


The coils at the end of the antenna, 
together with the “capacity-hats,” 
serve to add to the electrical length of 
the antenna. In one experimental set- 
up the “capacity hats’ consisted of the 
window screens at opposite ends of the 
room. 

No exact dimensions can be given 
for an antenna of this type due to the 
many variables. With the dimensions 
shown it is possible to obtain satisfac- 
tory performance on the 75 meter 
band. In one exceptional case, an 18- 
foot length of wire was loaded to 105 
ke. with good results. 

Of course, one of the ever-present 
threats to operation with a folded di- 
pole is the possibility that it may come 
down during really rugged weather. 
The 300 ohm line is light in copper 
and insulation and unless one secures 
a factory-molded job it is not easy to 
make a good electrical and mechani- 
cal connection capable of taking the 
strain and bending to which these an- 
tennas are subjected. 

The first try at licking this partic- 
ular problem involved the construc- 
tion of a light %” bakelite “sandwich” 
which was made by bolting the center 
splice as shown in Fig. 5. This unit, 
as suggested by W1DBM, proved to be 
larger than the hand-milled version 
shown in Fig. 6. Hams who have ac- 
cess to a machine shop have a decided 
advantage in making this unit al- 
though the job can be done reasonably 
well with a hand grinder. Use 4” 
phenolic stock for each piece. The 
squeeze, which can be further regu- 
lated by the use of friction tape if 
required, should be sufficient to hold 
the ribbon securely without having to 
depend on the light copper wire as a 
supporting member. 

For terminal pieces with the ribbon 


Fig. 6. Two pieces of “4” phenolic are re- 
quired. One piece should be milled or hand 
ground to 1/16” to hold the 300 ohm ribbon. 
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| Low Price on Towers? 
‘TO GET TO THE BOTTOM 
YOU HAVE TO GO TO THE TOP 


Have “deals and 

whispers” on tower 

prices got him so 

confused he’s decided 

to solve it all by 
jumping off one of the d----d things? 
No--this is just our screwy way of illus- 
trating the fact of the matter: To get to 
the bottom of the tower price situation, 
you have to go to the maker of the top 
tower ... the Penn Teletower. 


Penn prices low on the straight, open 
basis of superior mass production .. . 
without benefit of “deals.” Only Penn 

could dare to offer a tower improved in 
design at a reduced price in the teeth of 
today’s market . . . for only Penn has 
dared to go “all out” in applying mass 
production technique to tower making. 


Penn towers weigh less than two 
pounds a foot . . . feature exclusive, auto- 
matic pilot hole alignment that permits 
safe, easy 2-man erection without use of 
rigging hoists . . . provide sectional con- 
struction that cures inventory and stor- 

age headaches. 
New, Free Price List! 


PENN BOILER & BURNER MFG. CORP. 
Dept. N2, Lancaster, Pa 


Please send me a copy or your Teletower Bulletin, 
complete with new retailer price list. 


Name 
Com pany 
| 
Address 


CANADIAN REPRESENTATIVE: 
J. R. MeVity & Company 
53 Dalewood Read, Toronto, Ontario, Canada 
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PENN BOTLER & BURNER MEG. CORP. 


LANCASTER, PA. 
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TWEETERS 


WIDEST SELECTION © BEST 
VALUE ¢ HIGHEST QUALITY 


SIN UNIT TWEETERS 


MODELS 4408, 4409—600 


CYCLE TWEETERS: Recom 
L TWEETERS 


mended for highest quolity 

reproduction systems requir- 

ing o low crossover fre- 

quency. Cobra shaped horn 
MODEL 4402, MODEL 
4404: Model 4402 repro- 
duces to 15,000 cycles. Cross- 
over at 2000 cps. Horizontal 

CROSSOVER NETWORKS 

MODEL 4405 HIGH PASS 

FILTER: An effective and 


results in pertect wide ongle 

distribution. Frequency re- 
dispersion 100°, Vertical 50°. 
economical unit for prevent- 
ing lows reaching the tweeter 


sponse 600 to 15,000 cycles 
“ 
unit. Contains high frequency 
control to balance highs ond 
lows. Cutoff frequency 2000 
cycles. 
<2 


MODEL 4407 ADAPTER 
MOUNTS 4401 TWEETER 
IN ANY 12” CONE UNIT: 
Converts ony 12” cone 
speoker into o wide-range co- 
oxic! reproducer in o few 
minutes. Instollotion is ex- 
tremely simple and results in 
© duol specker occupying lit- 
tle more spoce than the orig- 
inal cone speaker. Complete 
with 4401 tweeter. 


MODEL 4401—2000 CYCLE 
TWEETER: An economical 6 
wott unit for converting ony 
good 10-15” cone speaker for 
extended response to 15,000 


cycles Wide Angie horn, 
compact design and iow 
price bring excellent high 


fidelity well within the popu 
lor price ronge. 


Handies 12 wotts. Compact 
design mounts in any radio, 
phono, or speaker cabinet. 


Model 4404 incorporates 
4402 tweeter in handsome 
walnut cabinet complete with 
high-pass filter and high fre- 
quency volume control. Any+ 
one can install 


Mode! 4408 hondies 6 wotts 
ond 4409 25 watts. 
MODEL 4410, 4420 ILC 
CROSSOVER NETWORK: 
Genuine LC frequency divid- 
ers for segregating highs and 
lows. Not to be confused with 
ordinary high-pass filters. 
Crossover frequencies: Model 
4410 600 cycles, Model 4420 
2000 cycles. Attenuator cone 
trols included and wired, 
Write today for illustrated literature 
—address inquiries to Department A 


LOUDSPEAKERS « INC 
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Fig. 7. One of each of these pieces is re- 
quired in order to clamp ends of 300 ohm 
twin-lead. To be made from 1/16” brass. 
6/32 brass bolts and washers are employed. 


folded dipole, a pair of brass pieces 


about 3” long were cut and drilled as 
shown in Fig. 7A. One of the 6/32 


brass bolts goes through the webbing 
and pinches the whole ribbon while 
the second bolt is around a soldered 
loop in the line and is equipped with 
the necessary washers to hold it firm- 


ly. The outboard bolt holds the 14 
gauge antenna trim section of the 


folded dipole. A further improvement 
was made at a later date by bending 
one of the larger side pieces in order 
to center the ribbon positively in posi- 
tion, as shown in Fig. 7B. 

In about two years of weathering 
the antenna the author built didn't 
break once. —30— 


Servicing Projectors 
(Continued from page 38) 


positioning of the aperture plate. The 
best advice I can give you here is to 
secure an instruction manual for the 
particular machine you are working 
on, or better yet, send the machine 
to the factory or to one of the com- 
pany’s authorized service depots 

It is not advisable to try to stock 
oscillator coils, photoelectric cells, film 
guides, etc., etc., because the net gain 
doesn’t warrant such an investment. I 
would suggest that you inquire around 
and find out what machines might be 
needing your services and stock a few 
exciter lamps for these. It would also 
be a good idea to purchase a good 
16mm. sound film. You can secure a 
short subject such as one of the “News 
Parade” that will have both 
speech and music in excellent quality. 
Be sure to check the film with a good 
machine before you make the _ pur- 
chase as sometimes a defective print 
does slip on the market. There are 
test films available for servicing pur- 
poses but good ones are quite expen- 
sive and unless you plan to do plenty 
of this work, it is not advisable to in- 
vest that much money. —ZO-— 
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NEW SOUND TAPE TESTING SERVICE 


Mining and Manu- 


Spm Minnesota 


facturing Co. of St. Paul, Minne- 
sota, maker of the “Scotch” brand 
recording tape, has recently set up 


laboratory equipment that can test 
the performance characteristics of 
sound recording tape, recorders. and 
playback units in a matter of minutes. 


| This new equipment and the staff to 


operate it is being supplied by the com- 
pany as a service to the industry. 
The three racks of laboratory equip- 


ment, plus recorders and speakers, 
permit measuring such performance 


characteristics as output at any fre- 
quency, uniformity of output at any 
frequency, signal-to-noise ratios, dy- 


namic range, wow, flutter, harmonic 
distortion, intermodulation, and mod- 
ulation noise. 

Included in the equipment are an 
AM-FM tuner, oscilloscope, wow me- 
ter, Ballantine voltmeters, dual-chan- 
nel oscillograph with associated d.c. 
amplifiers, two high-fidelity audio am- 
plifiers. two professional-type recorders 
that operate at any speed from 334 to 
15 inches-per-second, and a sonic ana- 
lyzer for measuring distortion and fre- 
quency response and for showing noise 
spectra. 

A special bias circuit was built into 
the recorders to permit introducing 
wide variations in bias. —3 


Over-all view of the new sound tape testing laboratory set up by Minnesota Mining. 
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CLEARANCE 


“VALUES GALORE” 41. 


BC-459A—28 MEG. V.F.O. 
CONVERSION KIT 


Complete Kit of 


Parts required to 
convert any BC- 
ISTA, on ARC-5 
equivalent, to a 


fixed or mobile, 6 


volt, 10-meter V. 
F.O. Transmitter. 
Kits contain l 
cop Vol II *“Surplu Radio Conversion 
Manual (Containing full conversion in- 


tructions and worth $2.50 by itself!). all 
6V tubes (807, 6V6. 6)5) socket 


tuned coils, resistor condens- - 
ers, wire, etc. Absolutely COM- $995 


PLETE. ONLY.. 


Extra Special! 
SELENIUM RECTIFIER 
AC-DC POWER UNIT 


rsatile foun- 
sup- 
ply kit, providing 
6 to 24 V. D.C. at 
5 Amps., 110 V 
A.C. or D.C. input 


2A 
‘ D aeealll 
l > / gp 
point heavy duty ~~ 


tch 10 6 Am] cart lige is€ 10 
\mp cartridg fuses, circuit diagram 
parts list All waterproof packed for over- 
‘ hipping n ood case All th fo 
le than the price of the Se- 
lenium Rectifiers! Shpg. Weight $] 295 
»0 Ib iy + | | ee 


Just Arrived! 
EICO'S FAMOUS NEW BATTERY 
ELIMINATOR & CHARGER KIT 


0-1 V. Output. Continuou -S V., 10 
Amps intermittent: 20 Amps. Metered cur- 
voltage Automatic reset 
fo econdary. Vari: 
MODEL 1040-K Kit 
Model 1040 Wired 


— BLOWERS 


THREE TYPES ALL 
110V. A.C. 60 CYCLE 
MOTORS 
ALL BRAND NEW 


ryPE A—Single 


output. 


section (illus- 
trated above) ap- 
roximately 100 
Cubic Ft. Per Minute. 214” intake, ’ out- 
let. 3200 R.P.M. 25 cycle motor measures 
6” x 6! yy a a $9.95 


TYPE B 


Section. 


-DUAL BLOWER—100 C.F.M. Pe: 
Mounted side by side with 60 cycle 


motor in center. Otherwise same as TYPE 
aa 

og rrr ee a oeoeeee - $14.95 
TYPE C—Single section (not illustrated). 
Somewhat smaller than TYPE “‘A.”’ Approx- 
imately 50 C.F.M. 25 cycle. 

., 5 @ . > | | eee . $6.95 


RECEIVING TUBE 
VALUES! 


Guaranteed New—Branded 


iLH4 $0.64 6K7 $0.48 
1LNS 66 


16s 
25S $0.88 N 6K8 78 
iB7GT 1.06 iss 89 6.7 78 
i1csGcT 66 T4 98 6L7G 1.16 
1 88 iTsGcT 78 6N7 78 
88 2Vv3G 98 6R7 78 
10SGP 96 3Aa4 36 6SO07GT .68 
107 88 387 35 6SFSGT .89 
108GT 94 306 34 6SG7 98 
1ESGT 1.38 3QSGT 1.10 6SH7 48 
1E7G 1.56 384 98 47 
iFfa 74 sT4 88 6SL7GT 1.20 
1FfSG 74 6A3 1.28 SR7 6 
iF6 1.56 6A6 8B 6SS7 89 
1f7G 1.56 6A 68 784 6 
1G4GT 68 6A87 78 785 72 
1G6GT 68 6A06 88 786 58 
1H4 68 685 1.56 7cs 56 
1HSGT 53 687 88 7c6 72 
1H6G 86 688 88 12Aa6 18 
136GT 88 688G 1.28 i2K8 58 
14 sa 46 12SH7 34 
1LAa4 78 6 56 I2SL7GT .58 
1LA6 88 6C8G 68 I2SR7GT .48 
iteé 88 06 46 i9 97 
1iLcs 78 -7 B4 76 
1Lcé6 56 6G6G 88 9001 1.90 
i1Los 78 5 9005 1.90 
1Le3 88 618G 
iLGs 88 6KSGT 96 


Transformer Bargains! 


Plate 
1025-0-1025—500 MA $17.95 
2500 V 4 MA . 3.95 
Filament 
2.5V-SA 7.5V-4A $2.60 
2.5V.-10A cased 4.95 
S V.C.T.-3A 1.35 
5V-10A 1.85 
5 V.C.T.-10.5A 2.15 
5S V.C.T.-15A 5.95 
6.3V-3A 1.29 
6.3 V.C.T.-3.5A 1.49 
Three 6.3 V.C.T.-4A each 1.80 
6.4V-8A 2.05 
7.5V-SA 2.49 
Power 
40-0-40—250 MA 5V-3A $1.25 
175-0-175—150 MA 6.3V-6A 2.15 
275-0-275—70 MA 5V-SA, 2.5V-10.5A 3.00 
325-0-325—40 MA 5S V.C.T.-2A, 2.5 V.C.T.-4A 2.25 
325-0-325—70 MA 6.3V-1.2a SV-3A 2.95 
350-0-350—70 MA.—SV-3A, 6.3V-3A 3.05 
350-0-350—100 MA.—6.3V-6A, 6.3V-2A 3.25 
Modulation 
807 to P.P 6.6 $2.49 
P.P. BO7 to single 6L6. 4032 (2400 ohms) 3.49 
From 200.500 ohms to 5S. 6, 7, 8. 9, 10K ohms 
50 MA eee 49 
Driver Xfmrs. 
200. 10.000 ohm P. to single G $s .79 
10.000 ohm P to single G RO 
P.P. 45, 2A3. etc to P.P. 210. B01. etc 1.95 
P.P. GLG6. 2A3, etc. to P.P. grids 1.65 
Output 
par. 2A3. 45. etc AR to 4, 8. 15, 500 
ohms $i.s9 
6V6 to 2. 4. 8 ohms 69 
P.P. par. GN7 Class 8 to 8000 ohms. 1.49 
Input 
600 ohm C.T. to 300 ohm mike... ...eeeees $1.49 
Mike to Line 
From and to 50, 125. 200, 330, 500 Ohms $2.49 
30 ohm mike to 600 ohm C.T. Bal. tine 1.65 
Chokes 
875 HY 2.5 Amps $8.95 
2.5 HY 4 Amps. 8.95 
2.5 HY 130 MA 1.10 
a HY 40 MA 25 
ia HY 200 MA 2.35 
10 HY i180 MA.) 3.49 
40 HY 90 MA.5 
10 HY 200 MA 2.49 
i2 HY 150 MA 1.75 
is HY i125 MA 1.60 
is HY 200 MA 2.65 
20 HY 125 MA 1.75 


IMPORTANT NOTICE: 


without notice. 
Warehouse. 


20% 


Minimum Order $5. 
in stock now—subject to prior sale—prices subject to change 
Deposit with orders unless rated. All prices F.O.B. our N.Y.C. 


ata Ka io, upply Cos 


| Dept. W-11 | 160 Greenwich Street, New York 6, N. Y. 
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ARC-5/R-28 
(Plus $2.50 sonus)* 


HOTTEST 2-METER RECEIVER 
EVER BUILT! 


erted 
tuning.) 
s as fol 
R.F., T17A—Mixer 
2-12SH7—Ist and 
LF (6.9 Me.) 
7—Det-AVC-Sq ch 7—RIst audio 
let amplifier 12A6—2 audio 12SH7— 
-F. Osc.—4th Harmonic Gen., 717A—Trip. 12th 
Harmonic Gen 7 17A—Dbir.—12th harmonic gen 
A highly desirable superhet, made of rigidly in- 
spected parts and contained in a louvred aluminum 
cabinet measuring 7 5/32” x 4% 
x14”. Complete with all tubes in $] 995 
original sealed cartons 


*FOR A LIMITED TIME ONLY! 


with each order for ARC 
Vol 2 Surplus Radio 
price $2.50) will be 

This volume contains ci 
tion of above receiver 


equipment. ACT NOW, f 


NIAGARA,’ 

S Gua 

an it, Sctistaction “TEE 
Meet wy; "dered 

r . —a full must 


shipped at no additional cost! 


plus a wealth of additional con- 
version data on many other popular items of surplus 


Here is the 2-meter 
perhet , 
been looking f 
the 
available tod 
fror 100 t 


Mes. in four 
channels 


-S R-28 Receivers, one copy of 
Conversion Manual Regular 


revit diagram and full descrip- 


or YOUR $2.50 BONUS! 


New 
Niagara Famo 


generating radio frequency 


low 40 MCS. Desig 
No loss in brightne 
Wired and tested 


Postpaid if entire amount is included with 


order. 


Low Price 
us High Pass Filter 


Banish Interference 
with Niagara's Hi- 
pass filter! Positive 
protection against 
interference from 
amateur transmit- 
ters, diathermy, and 


all other devices 
interference be- 
ned for 300 ohm leadin. 


rere 


bands from 10 to 
handle a full kw 

Plus 25 
in U. 


Matches 52-72 ohm line. 


LOW PASS FILTER 


Don’t be blamed for 
TVI! Tests have proven 
that Niagara's low pass 
filter attenuates all fre- 
quencies above 40 MC, 
May be used on all 
160 meters. Will easily 


$4.99 


TRANSMISSION TWINLEAD 


Heavy duty twinlead 


easily handle full 

dust l users FREE 

In standard 250 Ft. Packaged 
Lengths 

Cut-to-order 

FE, ccvcceceseesece 


for 
KW Ideal for H 


lengths less than 250 


transmission line Will 
am and in- 
SAMPLE ON REQUEST! 


8c rr 


Complete with 
XTAI 


put for mike or rono-Pickuy lume 3 tone 
controls, 5 W. amplif. with 5 

apeaker $8.95 
Same as above 

with 8” speaker...... 9.95 


speaker and 3 tubes. Hi-i 
k - V 


npedance out- 


BUILD 15 
RADIOS At Home 


WITH THE NEW IMPROVED (951 
PROGRESSIVE RADIO “EDU-KIT” 


ONLY.. Ss] 9” 


FREE TOOLS 
WITH KIT 


ABSOLUTELY NO 
KNOWLEDGE OF 


RADIO 
NECESSARY 


— 
EXCELLENT 
BACKGROUND 
FOR TELEVISION 


10-DAY MONEY-BACK GUARANTEE 
WHAT THE PROGRESSIVE 
RADIO “EDU-KIT” OFFERS YOU 


Th Progressive Radio Pg Kit’"’ offers you a 
home study course t a rock bottom price. Our Kit 
is designed o train Radio” Technicians with the 
basic fac ts of Radio Theory and Construction Prac 

simply and clearly will gain a 

basic Radio Principles involved in 
ti « R on, Radio Transmission and Audio 
An p ~e ati 

Ye vill ‘ie arn how to identity Radio Symbols 
Diag *- aa Ss; he to build radios, using regular ms adic 
circuit sc nematics how to mount various adi 
parts how to wire and solder in a pr Scot nal 
manner, You will learn how to operate Rece — 
lransmitters, and Audio Amplifiers, You will le 
how to service and trouble-shoot radios. In br ief 
you will receive a basic education in Radio ex- 
actly like the kind you would expect to recs i 
a Radio Course costing several hundreds of dollar s. 

THE KIT FOR EVERYONE 
The Progressive Radio Edu-Kit was 
rally prepared for any person who has a 
kn ow ledg f English a lage and has th 
sire t« i he Kit as been use 


le 
fully by ye 
>» even the 


si 
t Veterans 
for Vocational Guidance and Training 
The Progressive Radio Edu-Kit 
t < ir cluded. ‘AIL arts 
identified by nar 
anc r € >» involved i 
butiding these sets is c arefully explained. You can 
%t make a mistake, 
PROGRESSIVE TEACHING METHOD 
The 7 ~ 
with ir struc ions 
in a clear, simple : 
th y of Radio Transmission, R adio Reception anc 
Audio Amplification is clearly explained, Every part 
is identified by photograph and diagram “ will 
learn the function and theorv f every 
The Progressive Radio ‘‘Edu-Kit’ prin- 
iple of ‘Learn By Doing.’ here you will 
build radios to illustrate the pri nciples which you 
leart These radios are designed in a re r 
r > Bees pen ‘iples of 
begin by buildit 
set "that you ~ aie 
Gradually ir ssive 
ourself ¢ ist actin @ still m 
. and d rk like a pro- 
fessionz tz Technician you. will 
build fifteen radios, includir Receivers, Amplifiers 


and ransmitters 


THE PROGRESSIVE RADIO 
““EDU-KIT" IS COMPLETE 


You will receive every part necessary to build 15 
different radio Thi ir vel ides t iby 


sockets, variable erect rivti 

ers, mica conde pe mndensers, fr rs 

tie strips, coil tubing Rordwa are ete Fvery part 

- at you need is included In additi these parts 
dividually packaged, so that you can easily 


ide atify every iter 


TROUBLE- SHOOTING LESSONS 


Trouble ~? woting and 
cluded y will be taug nt te 


lessons are in- 


> ar a repair 


troubles While you a 
ay u will he 
ght 


1 fa > 
portunity 


» learn radio and have others 
pay for it 
FREE EXTRAS in 95) 
@ ELECTRICAL AND RAD 
@ ELECTRIC SOLDERING | 
@ 800K ON TELEVI 
. pat ak TROUBLE-SHOOTING GUIDE 
@ ME ERSHIP IN RAIO TELEVISION CLUB 
. CONSULTATION SERVICE 
@ QUIZZES 
The Pr ressive A. adio I an Kit’ is sold with a 
10-day money-bae rrantee Order your Pro- 


gressive Radic Et KI : 
further infc ormatic om” 


PROGRESSIVE 
ELECTRONICS CO. 


497 UNION AVE. 
BROOKLYN 11, 


Today, or send for 


DEPT. RN-1 N.Y. 


1014 


Mae’ s Service Shop 
| (Continued from page 61) 


that ‘Experience’ gains in working on 
familiar material is lost when an odd- 
sized nut for which he has no wrench 
is encountered and he has to stop and 
make a whole new wrench just for 
that one job.” 

“You mean that theory is more flex- 
ible than experience,” Barney said 
slowly. “Could be, at that. I suppose 
a lot of the stuff a guy had to learn 
at the very beginning of television is 
of no use at all to him now. But where 
is a man going to get this theory with- 
out going back to school?” 

Mac waved a hand at the shelves 
carrying books and magazines at one 
end of the service shop. “You are prac- 
tically standing up to your chin in it 
all of the time,”’ he declared. “Anyone 
who can read has every opportunity 
to be right up to the minute on every 
aspect of radio and television these 
days. The first thing to do, of course, 
is to study a good book on television 
fundamentals. 

“After you have all of that stored 
under your curly red thatch, all you 
have to do is supplement it by doing 
a lot of current reading. The radio 
magazines are doing a wonderful 
and sometimes unappreciated—job of 
keeping their readers right up to the 
second on every new development in 
TV theory, design, application, and 
service. Those magazine editors must 
almost steal some of the new ideas 
right off the drawing boards of the 
engineers, for you invariably read 
about a new development many 
months before you have a chance to 
encounter it in actual service work.” 

“But J read the magazines. Why is 
it I feel so dumb about television?” 

“Mostly because you skip entirely 
or at least barely skim over any ar- 
ticle that is not concerned with some- 
thing you think you may need to- 
morrow or the next day at the latest. 
For example, if you see an article en- 


titled ‘Improvements in A.G.C. Sys- 
tems’, that looks rather weighty and 
has some complicated-looking dia- 


grams, you turn past it hastily to read 
an article on ‘How I Use Old Dis- 
carded Razor Blades to Solve Inter- 
mittents.’ You shy away from any in- 
formation unless you think you can put 
it to practical use right away.” 

“I plead guilty, Your Honor,” Bar- 
ney said with a grin, “but I promise 
to do better—not because of any of 
your preaching, mind you, but because 
of some thinking I was doing on my 
own while you were talking. 

“As I see it, a knowledge of theory 
is something that will keep, while 
practical experience is good just for a 
little while. If I really study every- 
thing I can get my hands on about 
television, I'll sort of be putting away 
in a deep-freeze a lot of information 
that can be thawed out and used in a 
hurry whenever I really need it—no 
matter if that time is tomorrow or 
five years from now. From here on 


in, just call me Bookworm Barney!” 

“Now you're talking,” Mac ap- 
plauded, “and don’t forget that your 
knowledge of theory will allow you to 
absorb experience in the large king- 
size bites when the opportunity af- 
fords. When you already have the 
‘Know-why,’ you can learn the ‘Know- 
how’ in jig time.” 

“What really convinces me,” Bar- 
ney muttered almost to himself, “is 
something I was reading just yester- 
day. It seems that one of the world’s 
outstanding authorities on the Amer- 
ican Indian is a plumber in England 
who never set foot in the United States 
or Canada. If he can do it, Old Bar- 
ney can do it too!” 
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MORE FREAK TV 
Sixt ‘E the item concerning freak tele- 


vision reception appeared in the No- 
vember issue (page 184) we have received 
several letters concerning the experi- 
ences of other of our readers. 

From LeRoy H. Smeltzer, 243 South 
Washington Avenue, Greensburg, Pa., 
comes a report on an unusual evening 
of video fare. On October 30, 1950, Mr. 
Smeltzer reports that from 5 to 7 p.m. 
sound was available on all channels but 
that there was no picture. Then from 
7 to 10:35 p.m. thousands of set owners 
in his area were able to get pictures on 
every channel although about 95 per- 
cent of the viewers had never been able 
to get any station but WPTY (Channel 
3) in Pittsburgh before. 

Every channel, except 6, came in with 
moving picture quality, according to 
Mr. Smeltzer. Erie, Cleveland’s three 
stations, and Detroit were all received 
well. 

At 10:35 p.m. the stations began to 
fade and by 10:45 p.m. they were all too 
weak for good reception except in some 
high locations where reception re- 
mained good until 11:15 p.m. when all 
reception ceased. 

As a result of this “big night of 
video.”” Mr. Smeltzer reports that the 
whole of Western Pennsylvania is TV 
“crazy.” 
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CLEANER USES 
By JIM KIRK. W6DEG 


N Y customers see a deluxe, tank-type 
4 vacuum cleaner sétting along-side 
my service bench and often ask me if I 
also repair vacuum cleaners, which I 
definitely do not. However, not a day 
goes by but what I use this useful de- 
vice. First I blow out the dust in all 
sets brought in. Then I keep the bench 
and floor near the bench neat at all 
times by immediately picking up filings 
and bits of insulation with the suction 
end. It will pick up small tools so these 
are laid aside. The cleaner is left plugged 
in and handy so all I have to do is reach 
for it. Before I bought this outfit, I 
used to step in iron and aluminum 
filings and get them on my shoes and 
then track muss all over the place. I 
also used to take an old-fashioned 
broom to sweep the sidewalk in front 
of the store. It took only the large 
pieces of litter off. The dirt was swept 
into the cracks and it was hard work. 
Now I take the blower on a long rod and 
in a few minutes, standing up, I blow 
the sidewalk “‘clean as a hound’s tooth.” 
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—— | How Supreme Manuals Simplify Repair s 
Most - ¢ ten - Newded 
1950 | NEW 1950 RADIO VOLUME AMAZING BARGAIN at only $950 
Now you can benefit and save The new 1950 SUPREME Radio 
RADIO | money with Supreme amazing scoop. | D!@8ram Manual, like the volumes | Medels Made by: 
% 5 —<. . . for previous years, has all the infor- : 5 . ‘ 
DIAGRAMS This one giant, low-priced volume | mation you need to service expertly R.C.A.., Ze nith, 
“1 Somnicing Information has all the service data you need on | all sets covered. With these manuals | Philco, Sears, Fada, 
bz all recent radio sets. Here you have | €Very repair is simplified, better ad- | Emerson, DeWald, 
—) learly-printed large schematics, | JU5*ments are made, time is cut, and | Sentinel. Crosley 
~~ clearly-printed large schematics, | the manuals pay for themselves with ee Ween 
osu errs needed alignment data, parts lists, | time saved. Repairs that required 7K... Westinghouse, 
vemucarons | voltage values, and information on | hours can be completed in minutes | United Motors, 
surecmt a ’ “ : a] -ePrvic: P. als Stew; ° / > 
ae stage gain, location of trimmers, with SUPREME service manuals. Stewart Warner, 


- ; : remegese 2 . And at the amazing bargain price of 
2 new isso and dial stringing illustrations. | only $2.50 for the 1950 volume, and 
one, newly printed manual - 


mae. . St org-Carlson, 
you have all the service data you need This is the help you need to find only $2 for most of the older volumes, ge a? . ‘i. 
i s of 1950 radio set tough faults in a jiffy. The new | YOU just can’t pass up this special ards, Motorola, 


Admiral, Delco, 


i ceoted ge Fetgy ng 1950 radi li th offer. Be wise, get the complete set | Trav-ler, Arvin, 
eede lignment data, parts ists, 4 < @ » S 2 > ° i Ls “ ; ; 
: voltage values, and dial stringing illus re testers ay IS a worthy Com- | of ten Supreme radio manuals for | Western Auto, 
1 gt om pg ey ot panion to the 9 previous volumes | jess than other publishers charge you and many others. 
manual-style binding; at your jobber y 


by mail only $2.50, postpaid described directly below. for a single manual. 


VOLUMES 
Ss eme Publications Most-Often-Needed Radio Di My Is, 
Each Manual only $2_(1950, 1949, 1926-38 ee $2.50); 192 pages of dia- SUPREME RADIO MANUALS 1926-38 TO 1949 
° n nm s, - Ss lists, and serv mts; 
arge size: 81x11". To order, see coupon below, at right. BIGGEST BARGAIN IN SERVICE DATA 
! Here is your economical, money-saving source of all radio 
SUPREME TELEVISION MANUALS diagrams and service data for all popular sets. Above is 
' a photograph of these giant-size manuals—still available 
I MOST AMAZING MONEY-SAVING BARGAINS at only $2 for most volumes. Just turn to the manual deal- 


' a : ing with the set on your bench, and in a flash this material 
' P — — ee are — a rr values almost tells you what is wrong and how to complete the 
> > y ® >» > Ss : y rE s Ss +Ss . to . . . 
afcred by Supreme Publications i their 17 years. of business, | repair. “Eliminate guesswork, cut hour-wasting jobs ta 
aan dele a noreigas + A Ty a vothi a be seg we: e } pleasant moments. Each manual has its own index, but 
d defy competition. nere is nothing else like them. vach as an extra—just check the circle in coupon and a Master 
. . . . . . . ae « é ee, . « « 4 . 
manual is a virtual treatise on practical television repairs. By Index will be included FREE 
normal standards, each such large manual packed as it is with : oa 
practical facts, hundreds of illustrations, diagrams, charts, pho- USED BY 128,000 RADIO SERVICEMEN 
tographs, and expensive extra-large blueprints, should sell for Words can tell a story, advantages and benefits of Su- 
$10—but as SUPREME special values they are priced at $3 and | preme Diagram Manuals can be told, but the real proof of 


: $2 each. Only a publisher who sold over one millon TV and radio | the yalue and super-usefulness is shown by the 128,000 
: manuals can offer such bargains based on tremendous volume- | geryjcemen who use these manuals dav-in and davy-out. 
sales. New 1950 Television Manuel They know. Because every customer gets a 10-day no-risk 
ate gg Ay trial, we had to satisfy every one of these thousands of 

ac da on al Bahn “television e é 


There are circuit explana servicemen. Some of these were rank beginners and used 


s ol alignment rina ire, t 


Daucs of ware. | OUF Manuals to help them on their very first job. Other 


Most - Often . Needed 


Ee aay onan p= oe radiomen using Supreme manuals operate the country’s 

! nucprin A ua i . . . 
i tyle binding. Price postpaid, only..... biggest shops. Join these servicemen to save and earn more 
' 1950. 1949 T-V Manual. Similar to the volume with Supreme Publications—you must be satis- 
- listed above, Ilas 160 extra-large pages, plus “J ~ , . _— aalke 
' ¥ double-spread giant bluepr t . *3 fied or you get your money back. 

To orde see coupon below, eon 
. Television | 1948 T-V Manual. Earlier volume has mate- | 10-DAY NO-RISK TRIAL GIVEN 
; ial on all popular T-V this pe iod | ‘ ° 

A , Large size: 8x11 Kena tkable value. $4 | Any of the Radio Diagram Manuals described 

' Servicing Information including 8 fold-out blueprints, only 3 | = 


a Ma aad Ga Gee ¢ < above or the Television Manuals at left, can be 
/ overs a 


needed FM and_ television sets including yours on trial. Use coupon below to order. You 
popular R.C.A. 630TS. Manual-style $ ompilec ’ : . . sttely catich , yY Wi 
@ cdc, Mase om SO deen, Gee 2 ,,“gmpiled by must be completely satisfied or your money will 


radio engineer, be refunded. Act today, before a possible price 
RADIO SERVICING COURSE-BOOK pene ta nese increase. Rush no-risk coupon, below. 


Here is your practical radio course of 22 


easy-to-follow lessons. Review fundamentals, 
learn new servicing tricks, all about signal N oO at R 1s K T R 1A L oO R D E R Cc Oo U P Oo N 
tracing, oscilloscopes, P.A., test equipment. P 
Just like a $100.00 correspondence course. SUPREME PUBLICATIONS, 3727 W. 13 St., Chicago 23, ILL. 
With questions and index. Large size: 8'sx11”. ¥ ,Send,on trial rma checked, pele and at | glule"@agram Samus 
som — 1950 Television Manual, $3. [) 1949 TV, $3. C New 1950 Manual, $2.50 
: oO \ Se 1948 TV, $3. [ 1947 TV & FM, only $2. C) 1949 Radio Manual, $2.50 
ae ‘ ‘i J anny Servicing Game, con — sic ~ — Z PRICED 
~ “7 5 P P= t po O I am enclosing $ Send postpaid rm 1946 Z AT ONLY 
‘a lip <€ }37¢C lf 2 IC ad IOVS O Send C.O0.D. I am enclosing $ deposit. 1942 § $ 
O O94 © 2 
Name: .cccccscecsecvessssesesesess mT 1940 © EACH 
e ° 0 1939 « 
Sold by all Leading Radio Jobbers Address: ....; jane undnG ekmemiadaaa C 1926-1938 Manual, $2.50 
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ATOR; 
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OSCILLATOR? 
FM SIGNAL 


MUL TESTER? GENERATOR? 


Here’s Your Answer Now 


ALL IN ONE! 
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EQUIVALENT TO A COMPLETE 
SERVICE SHOP! 


@ TUBE TESTER 
@ SET TESTER $ 95 
@ A.M.GENERATOR 
@ F.M.GENERATOR 
© A.F. GENERATOR 
@ CONDENSER 

TESTER 
@ FUSE PROTECTED METER 
Every square inch solid-packed with value! 
I k what you get in this phenomenally low 
priced tester a complete lates 
escent proof tube tester with 
l ) listings on improved roll c 
with an elaborate multitester for measuring all 
AC & DC voltage DC currents—resistance in 
ohms and megohms itput in decibels—con 
denser leakage—signal generators for audio— 
ra AM and radio FM signal 


DC Voltmeter: 0-10-50-500-1000-2500 

AC Voltmeter: 0-10-50-500-1000-2500 

DC Milliammeter: 0-10-100-1000 

DC Ammeter: 0-10 

Decibel Meter: —8 to +15, 15 to 29, 29 to 49, 
32 to 55 

Ohmmeter: 0-500-5000 ohms, 0-0.1-1-10 meg- 
ohms 

Complete with tubes, batterie est leads, output 

leads, etc., in beautiful natural finish ak cas¢ 
Available at your distributor 

Insist on R.C.P. Instruments 


Write for Catalog IRN 


RADIO CITY PRODUCTS CO., INC. 


a vs 
152 West 25th Sr. is New York 1, N. Y. 
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Manulacturers Literature 


enclosing the proper amount, 


Readers are asked to write directly to the manufacturer for the literature. 
By mentioning RADIO & TELEVISION NEWS, the 


when indicated, 


issue and 
delay will be 


page, and 
prevented. 


TELEVISION EQUIPMENT 

Polarad Electronics Corporation of 
100 Metropolitan Avenue, Brooklyn 
11, New York, has recently issued a 
comprehensive catalogue covering its 
line of television equipment for broad- 
cast, manufacturing, and laboratory 
use. 

The new 14-page publication fully 
describes the company’s _ television 
cameras, synchronizing generators, 
monitors, TV amplifiers, and TV pow- 
er supplies designed for broadcast op- 


eration. The equipment described is 
adaptable to either 525 or 625 line 
standards. 

Of particular interest to manage- 


ment personnel of television stations 
is the complete line of portable moni- 
toring equipment included. 

Copies of the new catalogue may be 
secured without charge by writing di- 
rect to the company. 


CONDENSER CATALOGUE 


Astron Corporation of 255 Grant 
Avenue, East Newark, New Jersey, 
has recently issued a new 12-page 


catalogue covering its line of condens- 
ers for radio, television, and electronic 
applications. 

Designated the Catalogue AC-2, the 
new publication covers dry electrolyt- 
ics, molded paper tubulars, oil paper 
condensers, and the company’s new 
“Metalite” units which are self-heal- 
ing, subminiature, and fabricated of 
metallized paper. 

In addition to the condenser listings 
the new catalogue includes complete 
descriptive material on standard rf. 
filters, as well as units for aircraft and 
heavy duty applications. 

Copies of the new catalogue 
be secured from the company. 


may 


ALLIED'S 1951 CATALOGUE 
Allied Radio Corporation of 833 W. 
Jackson Blvd., Chicago 7, Illinois, has 
just released copies of its 1951 cata- 
logue, a 212-page buying guide cover- 
ing radio, television, and industrial 

electronic equipment. 
Designated Catalogue No 
contains a 


124, the 


new publication compre- 
hensive listing of radio, television, 
and electronic parts; test equipment, 


public address systems, television and 
radio and TV com- 
ponents, recording equipment and ac- 
cessories, new 3-speed record players 
and changers, high-fidelity amplifiers, 
speakers, tuners and other compo- 
nents for custom installations, as well 
as complete high-fidelity phono-radio 
systems, amateur gear, radio builders’ 
kits and supplies, tools and hardware, 
books, manuals, and diagrams. 


sets accessories, 


The new catalogue will be sent free 
to those requesting it from the com- 
pany. 


HIGH SPEED RELAYS 

A data sheet covering the compa- 
ny’s ultra-high speed relays is now 
available from Stevens-Arnold Inc., 22 
Elkins Street, South Boston, Massa- 
chusetts. 

Catalogue 105B describes the new 
units in some detail as to contacts, life 
expectancy, load, contact rating, 
mounting, operating speed, and coil 
specifications. 

Copies of this catalogue sheet 
available without charge from 
company. 


are 
the 


HERMETIC TERMINALS 


To assist those persons concerned 
with the design and specification of 


hermetic terminals for electrical and 
electronic products, the T. C. Wheaton 
Co. has recently published a 12-page 
catalogue containing much essential 
engineering data on the subject. 

Designed for practical use, this two- 
color catalogue contains complete de- 
tails on glass-to-metal, “Alumina,” 
“Alumina” lead-thru, multiple refrig- 
erator types, as well as other units in 
the company’s line. In addition there 
is a special section devoted to metal- 
lized glass seals and electronic insu- 
lators and another section containing 
helpful engineering information re- 
lating to terminal selection and use 

Copies of the catalogue may be se- 
cured without charge. Address all 
requests to the company at Millville, 
New Jersey. 


PORTABLE AUDIO EQUIPMENT 

A complete new catalogue covering 
portable sound equipment for schools, 
churches, clubs, recreational activities, 
etc., has just been issued by Newcomb 
Audio Products Co. of 6824 Lexington 
Ave., Hollywood 38, California 

The publication lists a wide selec- 
tion of combination transcription play- 
ers and public address systems with 
both two- and three-speed turntables. 
Two recently-developed portable pho- 
nograph units are also described 

All of the models are illustrated and 
full specifications are given on all of 
the units. All of the products listed 
carry the Underwriters’ Laboratories 
approval. 

Copies of the new catalogue 
available from the company. 


are 


ANTENNA GAIN CHART 
Technical Appliance Corporation of 
Sherburne, New York is making its 
new Engineering Bulletin No. 64 
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! World’s Best Indoor TV Antenna TV PICTURE TUBES : 
i A beautiful antenna which is the ultimate in re- an | rf 
i ception, highest signal gain, nothing to adjust. ] 10BP4 ~ 8 95 t t 
| List price $9.95 Each $4. 78 oz $0.83 6J8¢ $1.60 t 
‘TV Antennas: | 12LP4 ..... $19.95 } taser $3 oxect ... 83 i 
| Hi-Low Conical with 8-ft. mast $5.94 ane 1.60 6K7G_ 5 
T 1.00 6K7 
j WORLD'S BEST DELUXE CONICAL SJQ)74] [" a4BP4...... s22.95 || ‘zs: weg ; 
| y with 9-ft. mast and heavy cast fittings : sear : — pd : 5 
' Dk wanes 1.60 616 . 1 
_ 1 RED HOT VIBRATOR 0499 1GRP4 ..... $29.95 jose... tes steca |. 3 . 
> 5 
i Standard small size, 2’.” in height (the 1D7G . 1.60 6N6G 1 
, popular small size), bright and shiny, 9423 1D8GT . 1.95 6PSGT 1 i 
Stock hile th last, all 4- ee weece 1.33 607 1 
5 MUniversal Vibrators. sw “rene Wench | 16TP4 ..... $29.95 } | tse. ::: 133 carer. . 
k wenters © roptgoomont crystal $1 .96 aor | 1.33 654 i 
cartr H6G . 1.60 687GT 1 
y Late ee coerce nS || |_7BP4A $31.95 J | Hee oo EE get oc: 
—oeeninn 136GT | 1.60 6SA7GT 1 
Output Transformers = »<riXcemehe VOLUME CONTROLS ites 11. 13a esover’.. a . 
For 50L6, 35L6, 50A5, 35A5, 10 InSGT - 1.00 6SFS 
y a7ti 47¢ ca. VERY BEST BRANDS | Ls = tsar... 1.33 SSFseT «| 
. . eg. ° . 
i Fora si 42, ERE, 243,45, 6i6 54 ea. with switch—iong shaft... 35¢ 42¢ | ins - 8.00 Seer . 
2 meg. for battery sets— 35 42 ead Be 4 aad, : I 
| UNIVERSAL OUTPUT TRANSFORMERS Dmg A 6 . ©] itser’ |): 1:33 6827 i 
meg., 1 me 1/10 meg. or 2 1u4 1.00 6857GT 
| SPECIAL meg.. long shaft, less switch 19¢ 23c aus “90 6SK7GT 3 r 
j UP to 12 watts to any speaker SL 18 ES SER. - +++ aes 4 aes 1.10 6SL7GT 1 
' while they fast) ea. . meg. with 6” shaft 59¢ Tic eed aoe? I 
2as 1.10 6SQ7G 
‘FILTER CONDENSERS . Bo | ar os 33 Sezer 
ery best brands. Fresh stock ~<e- 2€5 . 1.33 6887 i 
: 3A8GT 2.40 6T7G 1 
1 450 Working Volts 150 Working Volts 40-20—100'0 oh ooo oe i. t 
t s—450 V — 8—150 V ea. 23¢ | 50-30—150 V = aze 3&6 | 1.33 6U6GT 1. i 
, 4 ceeeees . ~ 8—150 V] ea. 23¢ 20- 16- 16250 4 » 3LF4 1.33 6U7G e 
1 ae ea. 35c 10—150 V ea. 23c Sprague .ea. 47¢ A neo a. a . 
O00 Y............. ea. 47c — Sy ea. 29¢ | 25-25—150 v! 00-10 V..ea. 47c | 3s : 1.00 6w4aGcT ik i 
" SD—-O0O Y.... ccc cccs ea. 59¢ | 45450 V SOV ea. 35e | 15-15-40-20— 3Vv4 . 1.00 6W6GT od 
' 3 50 V w/ : ea. 25c 150 V-25 V ea. 35¢ sT4 1.95 6x4 i { 
l go tet y =, | ee ea. 30c | 20-20—150 V-25 V oie | 2 83 Oxser 
teens ea. 5 sas e ea. 35¢ | 30-30-200—150 V-10 Vea. 47¢ | swa » o~: . ! 
[| 10-10—450V.......... ea. 52c ea. 35¢ | 20-16-16—150 V ea. 47¢ | swact ‘83 7Aa 1. i 
j 20-20—450V.......... oa. Ste | S5-an— see v 4 - 5x46 190 7AS a. ' 
" SY3GT 68 7A6 
10-10-10-20— 20-20—150 V ea. 35¢ Cathode Condensers sY4G 75 7A 
I 450v-150-25 V ea. 59c | 30-20—150 V ea. 47c | 10-25 V 5z3 "00 7A8 ; I 
| 30-30—400 V- 30-30—150 V ea. 47¢ | 20-20—25 V L19¢ | sz 1.33 7AF7 
350 V —— 35-35—150 V ea. 47c | 20-20-20—25 V { ea. 6a3 1.60 784 : i 
I ~ 47¢ | 40-20—150 V ea. 47¢ | 30-50 V j a <> 2. . 
y 20-30-25—400 v-25 Vea. 47e | 40-40—150 V ea. 47¢ | 100—25 V sheen, | Sanee’... Sen eee . 
GAB4 1.00 788 ; i 
Ballast Tubes for AC-DC TV Sets ea. .60 eas? : 
’ 7 Stestataater Ceseatevanare = .83 SPEAKERS Best Quality Alnico 5 PM —” 143 ves 7 a 
creen ters wit ti 10” 4 45 706 . 
| Matern. ec Eas ee ee ! 
or . 7e . e 
highest re-sale value ) 16” 3.06 214", 3", 4° 1'4 126 a Ss a 4 7 : | 
, \ -95 7E7 e Gd 
p OSCILLATOR COILS tor any 5-tube ac-oc23¢ $oso nacnseoe es $1.35. $1.48 eats = : 3. 
F cake oenceeees . ° 1.33 
1] 28009e"rens” 4 s29.00 | | 2 293°) £33 TR ae 
cs cotécdceneeenes 0 “ . . 0 90 757 1. 
100 ft. rolls : J 5.94 5-54 6A0 
. 100 ft. of twin lead with any TV antenna FH rH “PM with SOL6 o. p. Xfo $1.67 cars 133 77 . i: { 
| - SPeciaL—é P wi Speakers, big Alnico 5 moguet, a 1.00 7N7 2 1 
n Ss eac . Té6 ° 
I OCTAL SOCKETS MOLDED 10 fer. 59c individual ok 4 6AUSGT s33 rR? 1. 1 
‘ A SOCKETS for 59c¢ 6AUG6 1.00 757 
' | Sens eens Sockets io for 59c IF TRANSFORMERS GAVE | 25 ove : 
, ~ 10 for 59¢ | standard Replacement 6nac 300 2? a i 
6-FT. LINE CORDS Regular size 455 Ke ea. 35€ BS 1.60 rao a | 
i Good Rubber with | Underwriters’ Ap- Midget 455 Ke ea. 47 conn. “=. 72z4 | 
plug d. i 
glicter. $1.50 | foto $2.03 BY-PASS CONDENSERS Ss Secs 138 iza y , 
100 Cond ts assorted 6eCc7 1.10 12A6 1 
| SPECIAL—CONDENSER KITS |," *""9" suas 2714 SE : 
ienunuensgowewsens grog) tal fe RP ee i i ) 
I SELENIUM RECTIFIERS 01° G600V. 8c 500 mmt >» 7C eels sae tease : r 
y Standard 100 mil. Ea. 95¢ 8 250 mmf 600 V. E 6BNG 1.60 12av6 
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} i dling charge for orders less than $5.00. All ship- .005 mfd. 1600 W eneeT 83 12SC7 2 
ments FO Chicago. Our parts and tubes are .008 mid. 1600 wv! ‘ coocdit 18¢ Me esoat 7S ssereet a : 
y Recrnsrste nates rapecemmentyfetie gone: | a0 mia: tee WV) 35735 Se ss 
abov s on r 
i anteed. IMinois _residents add _ 2% _— * ‘tax. VARIABLE CONDENSERS I 
DER TODAY Two-gang for superhet or TRE a. 83e Individually boxed—Standard factory guarantee. s 


TLL Prices on TUBES and PARTS 


Phone: ANdover 3-1590 
551 West Randolph St. 
Chicago 6, Ill, 


EMIER RADIO TUBE CO. 


"Your Tube Source Since 1926" 
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SYNCHRON MOTOR 
Model 600, 1 RPM, 115 Volts, 
60 cycles. Brand New. 


Special Price $2.75 each 


BEAM INDICATOR 
1-82F Compass Indicator. 
0-360°-S in. dial. 26 v 400 


cy. 8-12 v. 60 cy. Ideal 
position indicator. Brand 
new 


Price $3.95 each 


ee 1 AUTOPILOT 
VERTICAL GYROS 


May be used to conduct many 
interesting and amusing ex- 
periments. Operates from 24 V. 
DC or may be opercted for 
short periods on 110 V. AC. 
Gyro will run for approx. 15 minutes after 
actuating. Size—approx. 8’’x81/2"x8l/2”. 95 
Amphenol Connector. Removed $4.95 
peardaea 8 


oS Ee eee 


C-1 AUTOPILOT 
AMPLIFIERS 


Three channel servo am- 
plifier consisting of many 
valuable electronic parts 
including 6 relays, 7 tubes. 


With Tubes...... $5.95 
Less Tubes ......$3.95 


DYNAMOTOR 


WinCo Type 4156. 
Input 13 volts DC 
at 13 amps. Total 
output 250 volts at 
0.050 amps. and 
300 v. at .225 


SWITCHES 


ew o 


Mallory Wafer type. ene Water. 3 Posi- 
tion. Special 29¢ each 

Mallory Single wafer. “Three Position. Special 
29¢ each. 

Hi-Detent—Heavy duty—4P.3T. Pos. +1, 3 
on, | off. Pos. +2 all off. Pos. #3, 2 on, 2 
off. Special low price 39¢ each. 

Push button Switch—Enclosed—s.p.s.t. Metal 
housing for panel or chassis mtg. Special 


CONTACTOR RELAY 


Cutler Hammer 6041H30B. 
12 v. de. (S50 amps. con- 
tacts). 


Special at $2.95 Each 


PUSH-BUTTON 
SWITCH SPECIAL 
D.P.D.T. Momentary type. 
Special at 59c Each 


20% cash with order—balance 


TERMS: 
C.O.D. Orders accompanied by payment in 
full must include sufficient postage, other- 
wise shipment will be made via Railway 
Express collect. Minimum order $2.00. 


INCORPORATED 
BOX NO/94¢/ PATERSON, N.J 
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| cians in selecting the proper 


available to television technicians and 
others interested in antenna measure- 
ments. 

This new publication contains ac- 
tual measurements in db. gain over 
half-wave dipoles for all popular an- 
tenna types. The information con- 
tained in the bulletin is based on ac- 
tual laboratory and field tests con- 
ducted by the company. The booklet 
is designed to assist service techni- 
antenna 
for a given television installation. 

Any television technician can secure 
a copy of this bulletin by writing the 
company direct or by contacting his 
“Taco” jobber. 

REPLACEMENT DATA 

Additional data sheets covering TV 
control and resistor replacements have 
just been released by Clarostat Mfg. 
Co., Inc. of Dover, New Hampshire. 

Following up on the first release 
covering RCA chassis types, the latest 
sheets deal with additional RCA mod- 
els and with Du Mont, Stromberg- 
Carlson, Crosley, and Emerson models. 
Handy reference charts indicate 
model and chassis, stock and part 
numbers, Clarostat catalogue number, 
list price, function, and description. 
Any standard TV control or resistor 
replacement can be readily identified 
in these data sheets, and ordered by 
corresponding catalogue numbers. 

These 8!2 x 11 sheets with standard 
binder punchings may be obtained di- 
rectly from the company or through 
Clarostat distributors without obliga- 
tion. 


TV FIELD EQUIPMENT 

A 6-page illustrated folder which 
covers the company’s latest field tele- 
vision equipment has just been re- 
leased by the Engineering Products 
Department of Radio Corporation of 
America. 

Listed are an improved friction 
head, a new tripod, a new field desk, 
and a rotatable mount, and remote 
control for microwave parabola. 

Distribution of the brochure (Form 
2J-6881) entitled “New TV _ Field 
Equipment” is limited to broadcasters. 


| Copies may be obtained from any of 


| get if. 


the RCA district sales offices or by 

writing to Department No. 522, RCA 

Engineering Products, Camden 2, N. J. 
TV-AM-FM COILS 

Stanwyck Winding Co. of Newburgh, 
New York has just issued a compre- 
hensive catalogue covering its line of 
TV-AM-FM coils. 

Included in the new 24-page cata- 
logue are adapter plates, antenna coils, 
broadcast antenna coils, cartwheel i-f. 
coils, chokes, traps, FM coils, hori- 
zontal output transformers, horizontal 
linearity controls, if. transformers, 
long-wave antenna Coils, long-wave os- 
cillator coils, long-wave r.f. coils, loop 
antennas, marine antenna coils, mid- 
transformers, oscillator coils, 
peaking coils, permeability-tuned 
units, r.f. chokes, r.f. coils, ratio de- 
tector coils, regenerative i.f. trans- 
formers, sound discriminators, syncro- 


Unless you hear recorded 
music recreated by a fine 
record playing system, you 
cannot enjoy the realism, 
the beauty, the concert hall 
quality inherent in modern 
recordings. 


PICKERING Audio Compo- 
nents are the choice of 
leading audio engineers, 
lovers of fine music, record 
critics and specialists who 
design and build the better 
music systems. 


PICKERING Pickups, Preamplifiers, 
Compensators, Arms and Speakers 
are available through leading job- 
bers and distributors everywhere; 
detailed literature will be sent upon 
request. 


PICKERING & CO.,Inc. 


Oceanside, L. I.. 


Address Seen rs 


2 SsWeEetl ROTC cee 


EB Series 
Five Element TV YAGI . 
MODEL 707-EB to 
713-EB L.P. A $8.75 
Cut for any high channel 7 to 13 
MODEI 


302-EB to 
eS Ar 
Cut for any low channel 2 to 6 


‘ . $20.60 


All Elincor Yagi now furnished 
with transformer for matching per 
fectly to 300-ohm line. No stacking 
bars required for stacking. 


send for literature 


259 GREEN STREET * BROOKLYN 22, NV. Y. 
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lok coils, syncro-guide coils, TV coils, a 

wavetraps, and width controls. 
Complete specifications are given 

on all of these units in addition to 


five pages of pertinent circuit dia- | 
grams. 
scnaiadl sical 7 
SPEAKER BAFFLES 
Acousti-Craft, 48 East San Jose Ave- 


nue, Burbank, California is currently 


offering copies of a six-page folder ra 
covering its line of speaker baffles. 

The company’s line includes 506 rll oe 
styles, colors, and sizes of baffles and 


range from wall speaker baffle units, 
' bass reflex cabinets, corner speaker 
units, flush mount grilles, to reducing 
speaker baffles. 

Available colors include walnut, 
blonde, ivory enamel, mahogany, and 
maple in wood cabinets; ivory, brown, 
red, and grey leatherboard, and a 
variety of colors in wood and leather- 


a 
| board combinations. 


al 


As a young man with a career to build, you may today be interested primarily 
in training for Radio — and perhaps for TV. But — who knows ... you 
may some day have both the desire and opportunity to climb further and 
become an Electrical Engineer! Here, then, is a world-renowned educational 
plan that permits you to use your Radio training as a major stepping-stone to 
an even greater Career. 


IN 12 MONTHS... 


RADIO TECHNICIAN 


You are trained here for functions such 
as Radio shop operator or Serviceman, 
Supervisor of service personnel, and 


Full details on all of these units are 
included in the new folder. Write the 
company direct for your copy. 


RCA TUBE MANUAL 
A new edition of the “RCA Receiv- 


‘ ing Tube Mé al” has been announced 
: oe . — Serviceman for Mobile Receivers and 
by the Tube Department of Radio . 
. ; “ : all types of Transmitters. The Radio 
Corporation of America, Camden, New } os : 
Technician’s certificate is awarded. 
Jersey. - “ 
whey : ; | You may then advance immediately 
This well-known publication, long eo 
- pir ; or at any future date into courses 
used by radio and television techni- 
$ : ‘ : described below. 
cians, electronics engineers, schools, 
j laboratories, hams, and experimenters, 


) incorporates many new features re- 


ae new we in elec- IN 4s ADDITIONAL MONTHS you become a 
nas boen completely revised, expanded RADIO-TELEVISION TECHNICIAN 


_ 


and brought up-to-date. Containing On completion of the Radio- TELEVISION Technician’s course, you are equipped 
over 300 pages, it is 25 per-cent larger for opportunities in Television — America’s fastest growing industry. You are 
than the previous (RC-15) edition. trained for such work as Radio-TV Service—Audio, Transmitter or Commun- 

The same complete coverage of ication Technician—and Broadcast Operator (upon passing FCC examination). 


technical data which characterized 
previous editions, ranging from ele- 


mentary theory to descriptions of ALSO. ee your radio course is full credit toward 


latest receiving tube applications, has LECTRICAL EN INEE 

been continued and enlarged in the a B. Ss. degree in E G RING 
new RC-16. In addition, the new man- 
ual, which now has a new “lie-flat” 


binding for ease of use, contains many 
new features. Detailed technical in- 


Your Radio Technician’s course, while complete in itself, is also one-third of 
the program necessary to achieve the Electronics major (with a minor in Elec- 
trical Power). In the final stage of this college program you receive an added, 


, . R ded + important service... your aptitudes and desires are analyzed scientifically — 

orm: wii ,r , : , 

orm me —a 8 ores @ ae thus guiding you to choose specialized preparation for design or research — 
460 RCA receiving tubes and kine- Bh eae : ; 

‘ , : : manufacturing production — or engineering sales and management. 

' scopes including many discontinued 

' tenes T? oad nes anal checenht @ Over 1500 students, from all states and 23 @ Military, practical or prior academic train- 

' ypes. 1e section on tube ana cir¢ ul foreign countries, annually enroled in this ing will be evaluated tor advanced credit. 
theory has been expanded and _ in- - year *“ menquatt school. Over 35,000 Preparatory and refresher courses available. 
? on = vite ex . ‘ee alumni. Faculty of 85 specialists. Terms Laboratory training, on modern equipment, 
cludes formulas and examples fot cal- open April, July, October, January. is given immediately and in each term. 


culation of power output, load resist- 
ance, and distortion for several classes 1 wtitia with . 
epee Fasgnde samp: pag MILWAUKEE SCHOOL OF ENGINEERING 
follower design information. Televi- . 
sion coverage includes’ kinescope 
installation data and handling infor- 
mation. 

The manual is 50 cents and is avail- 
able from RCA tube and parts distrib- 


Technical Institute @ College of Electrical Engineering 


MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RN-151, 1020 N. Broadway, Milwaukee, Wis. 


Without obligation, rush following: (©) 1951 Cata- 


FREE— log; Occupational Guidance Bulletin on () Radio ] 


utors. 
—_ | Write today for 0) Television © Electrical Engineering (Electronics) 
helpful ©) Electrical Service © Electro Technician [ Heat 
SERVICE WALL CHART "Occupational ing () Electrical Engineering (Power) () Refriger 


‘ : _ ; poet n < ing O Wek . 
Of interest to radio and television Guidance me me CU ae Cnteetes CO eee 
co 


technicians is the new and completely catalog. If possible, | Name---------------- sacuccasesesesee AGPoccecece 

revised edition of the “Tell-U-How” yt 

‘i - . . avin our inte X 4 Se cccecsessossese poaseseerecesoosesrss owes 

wall chart which has just been issued l ee | 
~ uJ ’ SCTE Oe 

by Sprague Products Company of L ree = Se 

North Adams, Massachusetts. ——_ se Le 
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The first low cost TV Receiver Kit de 
versal AC-DC operation. Can be 
approximately 8 hours with easy-tc 
instructions. Pre-wired aligned 1-F 
features con 
Synchronized 


circuit design 2-knob 
Automatically 
Tuning. “Beam Power’ Audio Outpu 
lent tone quality. Small chassis (1 
light in weight (approx. 30 Ibs.) 
completely “above ground.” 


Featu 


TV ci 


et, less kine. 


TECH -MASTER 
PRODUCTS CO. 


443-445 Broadway, New York 13, N. Y 


MODEL 102 


(1000 ohms 
per volt meter) 


« 3” SQUARE METER 

* 3 AC CURRENT 
RANGES 
(0-30/150/600 ma.) 

¢ Same zero adjustment 
for both resistance 
ranges (0-1000 ohms, 
0-1 megohms) 

5 DC & 5 AC Voltage 

Ranges to 3,000 Volts. 

Atso 4 DC 

Current 

Ranges. 


MODEL 104 


meter) 
e 442” 


(50 microamperes— 
Alnico magnet) 


V.; 5 AC Voltage Rang 
to 3,000 V. 3 Resistan 
Ranges to 20 megs. Al 
3 AC & DC 
Current 
Ranges & 5 
DB Ranges. 
All of the above have round cornered, bakelite, 
cases. (*Reg. Trade Mark for Volt-Ohm-Milliammete 
Export Dept., 
Write Dept. 


303 W. 42nd St.. N.Y.C. 
A-1 for Free Catalog 


More Measurement Value Per Dollar 


ELECTRONIC 


MEASUREMENTS 
CORPORATION 


STE 


2 latest TECH-MASTER De velopments! L 


NEW “Universal’’ AC/DC Kit 
for Tubes Up to 14” Rect. 


“Synchro-Strip” 
makes further alignment unnecessary. 
Pictur 


and 


Tech-Master 630 Type KIT 


tiplier 


each wiring step, making it easy to achieve excel- 

lent results. The latest and most advanced TV en- 

gineering developments have been added to the 
cian shee Deluxe Kita time-proven RCA 630 circuit Two-stage video am- 
pon = Ap ” plifier, 4 stage picture IF, full 4 me bandwidth and 
Mode! 630S19- Sguanderd Kit Parts newest 12-channel turret tuner give a sensitivity 
ete Eas aeaties with O60 tate of less than 20 microvolts. Chassis size 2134” wide 
parts, picture tube mounting brack- by 1534” deep. Approx. Shpg. Wt. 65 Ibs. 


Contact your jobber or write Dept. RN-1 for literature. 


(20,000 ohms per volt 


SQUARE ME- 


* includes carrying strap 


5 DC Voltage Ranges at 
20,000 ohms/volt to 3,000 


‘9 6" 


moide 


TELEVISION 


signed for Uni- 
assembled in 
»-follow wiring 


New unique 
trol, providing 
e and Sound 
t assures excel- 
7°x14”"x4!5”) is 
shock-proof, 

Supplied complete 


parts, and picture 
bracket, less kine 


NEW! ADVANCED! 


with tubes, 
tube mounting 


for All Tubes from 12” Rd. to 20” Rect. 


res Keyed AGC and “Hi-Sweep” Voltage Mul- 
system Indisputably the finest commercial 
rcuit in the world! Pictorial diagrams guide 


nd tech- 
er for their 
n Kit. 


engin 
yilt Fech- Moste 
y other Televisio 


More leoding 


ions have b 
nic thon on 


NOW. quickly, easily 
cut SQUARE and 
= OBLONG openings 


Nin radio chassis 


WITH THE GREENLEE No, 731 
SQUARE RADIO CHASSIS PUNCH 


Now, in 144 minutes or less you 
can do hole-cutting jobs that 


es might take an hour with 
ve old “drilling and filing 


methods. Simply insert 

GREENLEE Punch and 
turn with an ordinary 

-) wrench ... a square or 

oblong opening is 

cut immediately. An 

indispensable, timesaving 

tool that pays for itself 

in a hurry. 


GREENLEE 


Greenlee Tool Co., 


In sizes %", %" and1” 


Write today for facts and prices on this handy Punch. 
1881 Columbia Ave., Rockford, III. 


Lithographed in color, 
inch chart includes valuable service 
application data on condensers as well 
as descriptions of common circuit trou- 
bles and their remedies, complete 
color codes for all types of condensers, 
transformer color codes, resistor color 
electrical formulas, and other 
useful and related service information, 

The new chart is free of charge if 
secured from Sprague distributors, 
Orders by mail addressed to the com- 
pany in North Adams, Massachusetts 
carry a ten cent postage and handling 
charge. 


the 22 x 28 


codes, 


REPLACEMENT MANUAL 
A 16-page “Television Replacement 
Capacitor Manual” which lists critical 
replacement condensers for 497 tele- 
vision models, produced by 55 different 
manufacturers, currently available 
from distributors of the Sprague Prod- 


is 


ucts Company, North Adams, Massa- 
chusetts. 

Designed specifically for the tele- 
vision technician, the new manual 


(Form M-461) lists all original equip- 
ment parts by their manufacturers’ 
part numbers and shows the recom- 
mended replacements which are regu- 
larly available from television parts 
distributors. 


STRIP THERMOSTATS 

Stevens Manufacturing Company, 
Inc. of Mansfield, Ohio currently 
offering copies of a new bulletin which 
describes in detail the company’s Type 
S bi-metal strip thermostats 

These units have designed for 
use in appliances and industrial appa- 
ratus and schematic diagrams showing 
operating principles and dimensions 
have been included in the bulletin 
Also given are photographs of the 13 
standard Type S models and typical 
thermostat response Curves 

A copy of this data sheet is avail- 
able on request. 


1S 


been 


GEIGER COUNTERS 

The New York University College 
of Engineering is currently offering a 
four-page booklet to those interested 
in various phases of Geiger counter 
circuitry and operation. 

Entitled “Counters,” the booklet has 
been prepared by Dr. Serge A. Korff, 


a welleknown authority on Geiger 


counters. The folder is_ illustrated 
with a dozen drawings and the text 
explains the elements of a Geiger 
counter as well as the behavior of 
electrons, positive ions, ion clouds, 
and impulses. 

Another section of the folder deals 


with penetrating, non-penetrating, and 
decaying cosmic ray particles. 

The author concludes with a discus- 
sion of the use of Geiger counters fo! 


oil prospecting, thickness gauges, 
monitoring of x-ray machines, radio- 
active wastes, and in locating lost 


tubes of radium. 

The booklets are ten cents each and 
may be secured from V. W. Palen, 
3ureau of Public Information, New 
York University College of Engineer- 
ing, New York 53, N. Y. —30- 
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HARVEY 


has in stock 


TECHMASTER 
America’s Finest 
TV Chassis 
Made by Techmaster 
Products Co. 630 cir- 
cuit RCA licensed. For 
i? all size Kinescopes, 
round or rectangular. Full-rated high voltage 
..improved AGC...advanced turret 12-channel 
tuner...molded tubular condensers... perfect 
linearity ...four tube split sound circuit... full 
4 Mc bandwidth . . . hi-fidelity FM TV sound. 
is—Turret Tuner ... 4 89.50 


_ i 


1930 oo ee Tuner 
19300 Chessis—With Push-Pull Audio 
NEW AC-DC KIT 


Now available for the first time! Simple—Com- 

plete with a. -by-step instructions. Can be 

assembled within 8 hours. Complete with all 

tubes, but less Kine § 89.50 
hassis Prices Are Less Kine 


199.50 


SII sciiseunsitnscuntsiehbestiisssoneadinsamnnneisiostedacion 44.00 
I9AP4A or B ................... 68.25 
-00 


17AP4 beat wd Tube) ...... : 
ubes Are Black Face) 


es a4 HR-15 APE 
KI 


The famous Williamson HR-15 amplifier circuit 

. now available with the original Partridge 
transformers built to Williamson’s specifica- 
tions. Build this kit in 3 hours or less, and enjoy 
sound of a quality you never heard before. The 
HR-15 is a 2-Chassis power amplifier for use 
with tuners or other front ends having own 
volume and tone controls. All American triodes, 
2-6SN76GTY, 2-807, or 6BG6G in PP output, 
5V4G rectifier. Response + .5 db, 10-100,000 
cycles. Output impedances 1.7 to i109 ohms in 
8 steps. Absolute gain 70.8 db. 20 db. of feed- 
back around 4 stages and the output trans- 
formers. Kit is Complete with Tubes, Punched 
Chassis, Pre-wired Resistor Board, Sockets, 
Genuine Partridge Output Transformer, and 
Be SI We ivcennnnannne $75.00 


KOLLSMAN Remote 
Reading THERMOMETER 


Ther for this 
BRAND oNwew Aree yp Bae unit. Complete 

with 12 ft. of tubing in woven copper sleeve. 
Black Face, Illuminated Dial. Temperature Range 
from —40° to +120°F. At a fraction of initial 
cost . ; a .$ 4.95 
Generel Electric Pyrans! Capacitors, ‘Brand New. 
Filled with 1 gallon of non-flammable dielectric. 
Imfd. at 15,000 working volts D.C. or V2 mfd. at 
ae working volts D.C. wanted Special Price, 


ciscenbaelienbeaespbdieesmineniens $ 34.5 


CONVERT TO LARGER Vv TuBE SIZES with 
these two essentials which can accommodate the 
larger sizes from 14” through 20”, 

G.E. ane: . Ae e Transformer, 14,000 
volts output. 7OW85—70° Yoke. Spe- 
cially Priced. pay -,- only......... $ 10.95 


Telephone: ent 2- 1500 


Hy 


103 West 43rd St., New York 18, mu Y. 
NUMERO me 


1i2 


/. THE AD-VISER 


© dISPLAYING YOUR MERCHANDISE 


By 
IRVING SETTEL 


vision store used a full page ad- 

vertisement in a local newspaper 
in an attempt to sell overstocked ra- 
dios. The advertisement was composed 
exclusively of copy. No illustration 
was used. However, the story was 
readable and offered some very inter- 
esting price inducements. The promo- 
tion “pulled” but far from anticipated 
volume. Sorely distressed by the re- 
sults, the retailer confronted the local 
newspaper advertising manager. To- 
gether, they decided to rerun the ad- 
vertisement but this time to include a 
picture of the radios on sale. The re- 
sults were amazing! The same adver- 
tisement with the same headline and 
copy in the same newspaper “pulled” 
so well that much of the stock was 
sold out in a short time. 

What was the reason for this great 
difference in results? Did the picture 
of the radios make so great a differ- 
ence? Although there is no way to 
arrive at a positive answer, it can be 
assumed that the simple illustrations 
actually made the difference between 
success and failure. The radios dis- 
played in the ad attracted the readers’ 
attention to the story of the sale. Once 
the story had been understood, a po- 
tential customer was born. 

The importance of illustrations in 
advertisements has long been recog- 
nized by outstanding merchants. Yet 
there are still a few who make the 
serious mistake of completely elimi- 
nating pictures. The major offenses 
are committed by retailers who make 
a poor choice of subject matter and 
method of presentation. 

Your advertisement should be con- 
sidered your “impersonal window or 
display case.’ It is advisable to show 
the same items which are currently 
being displayed in your windows or 
store. If possible, avoid using stock 
photographs and drawings unless they 
actually represent items within your 
store. Lay out the merchandise in 
your advertisement as interestingly as 
possible. Use short descriptive copy 
close by. Wherever you can, use prices. 
They are always appreciated by pres- 
ent day economy-minded readers. 

One problem which often presents 
itself to the advertiser is the selection 
of the kind of illustration to use. 


ee years ago, a radio and tele- 
= 


Among the many types available to 
you both original and from mat serv- 
ices, are the following: 

1. Wash Drawings 

2. Pen and Ink Drawings 

3. Dry Brush Drawings 

4. Photographs 

The advertiser is often 
with the choice of one of the above 
four. The selection should depend 
upon the effect desired. Each medium 
serves its own purpose well. 

WASH DRAWINGS are used to por- 
tray a subtle gradation of tone. It is 
a drawing made with black or grey 
water color, applied with a brush. By 
varying the amount of lampblack and 
water, gradations from light to dark 
grey and solid black may be obtained. 

Wash drawings are used in illustra- 
tions to portray leather, metal, and 
other reflecting surfaces for items of 
all sorts. In many cases, wash is more 
satisfactory than photographs because 
the artist can glorify the subject by 
adding or subtracting certain factors. 
Wash is excellent for all types of ra- 
dios. However, there is an added ex- 
pense since it is necessary to make a 


confronted 


halftone engraving to capture the 
tones. 
PEN AND INK DRAWINGS are 


well adapted to illustrations requiring 
strong contrasts and sharp outlines. 
No variation in tone is possible with 
this technique. Pen and ink is used in 
drawing many types of radios and tel- 
evision sets. It is excellent for fine 
details and delicate lines. Because 
there is no gradation of tone in line 
drawings, halftone engravings are not 
necessary and savings will result. 

DRY BRUSH DRAWINGS are simi- 
lar in production to pen and ink. No 
halftones are necessary. Ink, on a 
partly dried brush, is used to produce 
a “tonal” effect. Most subjects look 
good in dry brush and while produc- 
tion is inexpensive, the art work may 
cost a little more. 

PHOTOGRAPHS are best when an 
impression of realism is required. 
Faithful portrayal of all merchandise 
is possible here. Many people believe 
that photographs are necessarily fac- 
tual. We know that this may not be 
true. Modern photographers can per- 
form miracles with their cameras. In 
addition to realism, a photograph is 
an excellent medium to use when it is 
necessary to illustrate a multitude of 
items. There may be so many that it 
becomes too expensive and impractical 
to draw by hand. If, for example, you 
wanted to show a vast stock of radios 


RADIO & TELEVISION NEWS 


a neat 
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KC erystal BT cut...... cece 
BRO GOEEs ccc ccccccvccvcccscascuvese 
» speed dial drive for 4” shaft ratios 5:1 1 to 1 
ATC 100 mmfd air trimmer screwdriver shaft... . 
Sigma Sens. Relay 8000 ohms..............+. 
Centralab 850 S 50MMF SKV BUTTON COND... 
500 watt 12.5 ohm power rheostat....... eae 


1000 


2RnH Ss 


SPECIALS OF THE MONTH oe 


NO SECONDS! 


50 mmfd 5 KV vacuum condenser. . err * 
oe, ee GREG GOP WRc ccccccccccesecsces GO 
Rotary switch Mycalex, 2 deck SP3T.......... 39 
1 mfd 5000v oil condenser. ..........60065 2.98 
2 mfd 3000v oil condenser. .............- 3.25 
3 mfd 4000v oil condenser. ...... stately nlisia as: 
24 mfd 1500v DC SKV flash. Excellent for speed 
lamp 


RADIO HAM SHACK Inc. 


189 GREENWICH STREET . 
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SELENIUM RECTIFIERS TRANSFORMERS—115V 60 CY EQUIPMENT SPECIALS 
FULL WAVE BRIDGE TYPE HI-VOLTAGE INSULATION ot ster At ms 
> ATR Inverter 12v DC in Vv > Out 125 w 
‘ y a 2 > «<a , 2.oV e 75 n 
o-taites | 122e" 2 Ue SA; 3.59 -T5A. .@ O48 Int. 100 w Cont ail ape mets ~ a 
Current 1600V_ @ 4 MA; 350-0-350v @ 150 MA; 6.3v ‘ AN /CRW-2 UHF Receiver Less Tubes New 5.95 
rye , . he eeeeeae 6 . 4.48 | BC433 Receiver Good 24.94 
2:4 Amps o@ - o MA 4.35 BC456 Modulator Good 1.98 
6.4 Amps siov Sf @ BC434A Control Box /BC433 Used 1.95 
‘2 2 D. . : BC459 Transmitter Good 10.95 
2¢ An A; BC778 Gibson Girl Good 3.95 
9.0 A cT BC950A-121 Xmitter 100-156 M« New 69.50 
2.0 A to a Bao wma * °c: BC1016 Tape Recorder New 459.50 
65.0 A BC1206B Beacon Receiver, Less Tubes. .Good 3.95 
Current @ 340 MA; 6.3v CF1 Navy Unit w/200KC Crystal New 14.95 
6 Amps me A ea att tee sae ocaengeaes 4.85 DM 19 Dynamotor 12v DC in 500v 200 MA 
1.2 ami Aye sm tan Oe oe 3.68 TER GUD osenccvescascxasceees Good 6.95 
ae dee Dual Pri .....- ae Rielle ole Races 4.25 | MN26C Compass Receiver........ Good 24.95 
9.0 Amps a M110 Dynamic Chest Mike........ New 3.95 
12.0 Amps 4.35 PE94 Dynamotor/SCR522 o06s Good 1.98 
18 Oo Amps 5.35 PES7A Vibrator Power Supply... . New 6.95 
34 ° — . PE103 Dynamotor .......... Like New 29.95 
36.0 Amps 4.75 | RS° /ARNS Receiver Less Tubes, Covers .Good 14.95 
SCR518 Altimeter Complete......... New 97.50 
‘ oe 3-29 | 117 Carbon Mike .. 1.59 
} Amps " 
ay 1.2 Amps 
Q 1.2 Amps 3.25 
Y o* 6.0 Amps ° 2.97 
1A :> «90 Amps ooo oe ame 
CENTER TAPPED RECTIFIERS ey 
Single Phase Full Wave Bridge 98 
10-0-10v AC Current 0-8v DC 3.50 
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2.4 2.25 , 
; ; 2 2.97 95 26 
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6 lov OT o HY MA.11.95 «@ 2.95 
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Let us bid on your special selenium rectifier wants in Step Up SOO watt ; e* 10.95 10 BE @ 100 MA. 38.49 600 BY @ 1 MA 2.98 
any quantity Step Up/Down 110 220/440 600 watt.. 14.95 


NEW YORK, N. Y 


PHONE DIGBY 9-0347 
WRITE FOR QUANTITY PRICES 


Prices subject to change without notice. 
F.0.8. NYC, minimum order $10.00. 20% 
deposit required. All merchandise gearan- 
teed. 


best deal. Export orders solicited. 


"WORLD'S LARGEST 


DISTRIBUTORS OF 


HENRY HAS THE NEW 


allicrafters 


MODEL SX-71 NOW! 


This new type of receiver—the first of its kind on the market—has 
extra sensitivity, selectivity, and definitely superior image rejection. 
Continuous AM reception from 538 kc to 35 Mc, and 46 to 56 Mc. 
One RF, 2 conversion, and 3 IF stages. 105-125 volts AC. 11 tubes 
plus voltage regulator and rectifier. Only $199.50. (R-46 match- 
ing speaker only $19.95) 


LOW-COST HALLICRAFTERS MODEL S-77 


Temperature compensated oscillator; 
stages for better selectivity. Covers 540 kc to 43 Mc in four bands. 
Sensitivity, volume, three-position Tone, BFO Pitch, controls; 
BFO, Rec. /Standby, and Noise Limiter switches. Built-in PM speaker. 
Gray steel cabinet, 18/2” 
top. External power, remote control connections. 7 tubes plus rect. 
This is AC/DC version of popular S-40B. For 115 V. AC/DC. $99.95 


tuned r-f stage, two i-f 
AVC, 


wide, 9” high, 92” deep. Piano hinge 


| have a complete stock of Hallicrafters receivers and transmitters. I'll make you the 
best deal on a trade-in for your communications receiver. | give you prompt delivery, 
and 90-day FREE service. Nobody can beat Bob Henry on a trade-in, and | offer you 
the world’s lowest credit terms. Write, wire, phone, or v'sit either store "AL, for the 


an W@ARA 


HENRY RADIO STORES « 


SHORT WAVE RECEIVERS 


TWIN LEAD, TELEVISION 


LIGHTNING 
ARR ESTER 


APPROVED for OUTDOOR-INDOOR Use $ 
Protects Television Sets 
Against Lightning and Static 
Charges 


Twin Lead 


@y sare 1/1'/ouarn 


Simple to install everywhere and anywhere 
---NO stripping, cutting or spreading of 
wires. More than 300,000 in use today! 


SEE YOUR JOBBER OR WRITE TO 


MANUFACTURING CO., Inc. 
6127 16th Avenue, Brooklyn 4, N.Y. 
First in Television Antennas & Accessories 


MIDGET MIKE-SPEAKER . 
1s Excell. lo im- 
J {44 ped MIRE PHONE, or Pll 
. LOW SPKR. Re 
ne a. 5S 


lg acement 
unit for AN-BH-1 phone........ e $2.00 
18 FT. WHIP ANTENNA 6 steel screw_sects. 9 
MERCURY SWwiTc 1 39c; =f 1.00 
ARMY GAS MASKS NEW; le ss side cat 9c 1.00 
PL-259 CO-AX PL 2 on 4 ft. RG-8 ca ab Rt 49 
RP MoO R 11 ( 21% 2 .75 
“Si s. 0, “a ee $7 MOTOR" 3000 RP M, 
4) 7VDC, G.5A. «sees 3.95 
a1svac iNBUCTION MOTOR . "1750 RPI M, 1.39 
212 Bg" KI". we ccccessceceses 
* ‘T-30v THROAT “nich Ade TY 
KE. . BRAND! CRYSTAL MIKE 
NEW. ..ea. 49c; Hi-imped, rub- 
5/$2.00 ber shock-mtd., 
CD-SO8 EXT. a”xl4”. Less 
. & SWITCH - yusing , ° 
f T-30emike ALUMINUM™ 
ea. 49¢; 5/$2.00 HOUSING for 
crystal mike 1s 
#30 P.E. MAGNET was . . 400 ft. re at — ;S/ 1.00 
4 MFD-600V OIL righ t esse .49 
-OS MFD-60O0V OIL CONDENSER ° ” 25) 1 s 12/ 1.00 
TUBE CA ONS... in white (prices r 100 
Mini 1 "sq.x2be")— GT\i\% 1x3ly .45 
Medi 112” s« xa ve ' $1. Large(2 aa-55' ). 1.98 
5S” SCOPE visor . Hvy. leather & am <p r .59 
6V. BUZZER & KEY (W 1 ite base. 1.49 
HEARING AID 80 NE ‘conpucTiON’ & RECEIVER. 
Makes excel, AL or CONTAC MIKE 
MIN. SPKR, x34 2” vw impedance. 2.49 
HEARING AID AMPLIFIER 2 b . eo A 
REAL VEST_ POC pas RADIO addir 
tuner, 12”"x2”"» ° wdetg SCHEM ATIC Ss ‘FoR 
2 or 3 TUBE SET, Le unge &, case ceeee .49 
HEARING AID TUBES above 2.49 
SUB-MINIATURE TUBES (RAYTHEON) CK503 
OP SOS .cccsscseceses ea. 1.49 
W-110 FIELD IRE rolis 150-400 “ft. ONLY ‘ec ft. 
RUBBER SHOCK MOUNTS. .& ibs. 1! 10, 1.00 
P-23 HEADSET .. Hi-imped. 5 ft. cord & P1-55 1:98 
HS-33 HE SET .. lo-imped. 5 ft. cord & PL-55 1.98 
RUBBER PHONE CUSHION er pair 29 
JK-26 /PL-S4 ye 2th per ‘set 39c; 6 sets 1.98 
12” RED JEWEL A LY. . min.bay.ea. x sy a 1.00 
oo BARELITE. "PANELS Lsie 7”°xl0"— 
39) 7”xi8" —89¢; 9 ‘15°, 65 
a vor0 “TRANSFORMER Cardwell) . . 2”x 69 
x : ese d 
NEON TESTER . 20V, AC-DC. ea. ise: 8/ 1.00 
ROTARY SeLecTor’ SwitcHes—s > pos, 
74 1.00 
;3 1.00 
;3 1.00 
;s 1.00 
eecee ° 29c; 4 1.00 
EXPERIMENTAL. TUBES . o Be 7 poe’ x. aneereme 
ete. Filament tested S receiving types 1.00 
“ALNICO MAG ner ‘AsSonTMENT: Ys Powerful 
BAR, BLOCK, SING 1.98 
(WRITE FOR ‘‘A AGN (er SUPPLEMENT) 
MOULDED BAKELITE SONDENSERS Micamold) .. 
00001 to .2mfd, 200-600 WV 50 asstd. 1.98 
8s Screw ) st “ie 
WAFER soc 4 
MICA PADDERS-TRIMMERS 
POTENTIOMET . 
WIRE-WOUND RESIST 
ROTARY SELECTOR SWITCHES 
DIAL SCALES 
SPEAKER Cone 4 o rch. free- ~edg re. 


Less voice coil. Assortmer 
FACTORY SPEAKER REPAIRS “since 19: 
Gres rs $3.0 deposit on ats COD'’s 
ull Re mittance with foreign orders 
Shens add sufficient postage—excess refunded 


Lisian RADIO CO. 


65 Dey Street 
New York 7, N.Y. 


and television sets, it would be more 
practical to use photographs. 

Photos usually end up a little more 
expensive than art work. They almost 
always require retouching and half. 
tone screens are necessary for repro. 
duction. 

The use of stock photographs or 
mats are all right when you can match 
them up with your own merchandise, 
Do not illustrate items in your adver. 
tisements which you cannot supply to 
the public upon request. Stock illus. 
tration books or mat services may or 
may not carry your items. If they do, 
you will save the cost of an artist or 
photographer. 

If it is necessary for you to hire an 
artist, you can keep your costs down 
to a minimum by employing some of 
the following suggestions: 

1. Remember that artists differ in 
techniques and abilities as well as in 
their prices. Always choose a special- 
ist in a particular field. It may costa 
little more at the time but will save 
you money in the long run. 

2. Always give an artist complete 
instructions to avoid mistakes and “re- 
do’s.” Always demand first to see a 
rough so that you can see what you 
are getting. 

3. Try to anticipate your art work 
requirements in advance. In this way, 
it will be possible to order art work 
in quantity and thereby afford a sav- 
ing. Artists will always charge less 
for quantity work. 

4. Always ask the engraver for the 
original art work. You may have some 
use for this in the future and you can 
use the same work over and over 
again. This holds true for engravings. 
Do not hesitate to re-use an old photo 

drawing if you have the item in 
stock. If you change layout and copy, 


oe PONE 


—_- 


— 


it will appear completely new to the 
average reader. 

Remember that the main function 
of illustrations is to attract attention 
through interest, novelty, and con- 
trast. Hundreds of years ago, the 
Chinese discovered that “one picture 
is worth a thousand words.” This 
proverb is truer than ever today. 
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There are 31,475 
models covered 
completely in 
RIDER TV—AM— 
FM—PA MANUALS. 
And you may be called 
upon to service any one of 
these models .. . today . . . tomorrow 

. next week. Make sure you have the BEST 
servicing information — when you need it. Com- 
plete your RIDER MANUAL Library now. RIDER 
MANUALS—PROVEN BEST BY 21 YEARS OF TEST. 


in TELEVISION 
5 RIDER TV MANUALS | 
710,544 Pages 
«1,849 Models 


H ize 
ent of 8'2 * ¥e SNSe'™ 


4 0 


* Equival 


RIDER P.A. MANUAL 


*x 2,024 Pages 
* 1,285 Models 


in AM-FM- Auto Radio-Phone 
21 RIDER MANUALS 


x 31,382 Pages 
«28,341 Models 


These comprise the world’s greatest compila- 
tion of ACCURATE — AUTHENTIC — RELIABLE 
Servicing Information . . . as furnished by the 
Service Departments of the Manufacturers them- 
selves. And all of it is yours .. . at the astonish- 
ingly low cost of LESS THAN Ic PER PAGE! 


Plus an EXTRA 


feature that is exclusive with 


RIDER TV MANUALS 


CIRCUIT ANALYSIS . . . descriptions of impor- 
tant functions within the receiver . . . pertinent 
data originating from the manufacturers and 
presented by RIDER in a manner which makes 
this added information a valuable aid to the 
servicing technician —as well as a practical edu- 
cation in the actual design of television receivers. 


John F. Rider Publisher, Inc. 
480 Canal Street New York 13, N.Y. 


See Your Jobber For RIDER MANUALS 
PROVEN BEST BY 21 YEARS OF TEST 


January, 1951 
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“TRAINING 
NOUNCER™ by Samuel B. Gould & 
Sidney A. Dimond. Published by Long- 


THE LOCAL AN- 


mans, Green and Co., New York. 200 
pages. Price $2.50 

This little handbook, written by two 
of the faculty members of the Boston 
University Division of Radio and 
Speech, is a practical approach to a 
problem in professional training that 
has received very little formal atten- 
tion from educators and station man- 
agement. 

Since most of the big-name an- 
nouncers started in a small way with 
local stations the authors have 
sumed that those who follow in their 
footsteps will make their radio debuts 
in a similar manner. Because of this, 
the text material covers more than 
just purely announcing techniques. 
Most small stations utilize their per- 
sonnel to the fullest extent by having 
announcers “double in brass” as disc 
jockeys, time salesmen, public rela- 
tions men, etc., some information 


as- 


so 


on these varied duties is also included. 


The book contains a large number 
of drills and exercises for the tyro 
announcer, including lists of difficult 
proper names and unusual words for 
pronunciation practice. 

All-in-all, the prospective announcer 
as well those just “trying their 
wings” should find a lot of down-to- 
earth advice in this handbook which 
will be of immediate and practical use. 


as 


+ * * 


“PRIMARY BATTERIES™ by 
George W. Vinal. Published by John 
Wiley & Sons, Inc., New York. 329 
Price $5.00. 

While this is a specialized text on a 
highly specialized subject such a book 
has long been needed to help round 
out the technical literature available 
on batteries. 

Written by the Chief of the National 
Bureau of Standards’ Division of Elec- 
trochemistry, this authoritative work 
traces the development of primary 
batteries from Volta’s early experi- 
ments in 1800 to the present state of 
the art. 

After an outline of the history of 
primary batteries, the author devotes 
a chapter to the discussion of the ele- 
mentary theory of electric cells. He 
next discusses dry cells, materials and 
production; the operating character- 
istics of dry cells; the effect of low 
temperatures on dry cells and low- 
temperature types; standard cells and 
standards of e.m.f.; air-depolarized 
and other batteries; copper and cop- 
per oxide cells; silver oxide and chlo- 
ride batteries; lead cells having solu- 
ble reaction products; mercuric oxide 
and vanadium dry cells; and, finally, 
fused-electrolyte cells. 

This book contains a wealth of val- 
uable information written in an easily- 
understood style. If the tremendous 
of the author's previous 


pages. 


BECOME 


EXPERT 


with OSCILLOSCOPE 


This practical book tells you everything you should 
know about an oscilloscope! WHAT it is . . . what it 


can DO . . . and HOW to use it properly! 


ENCYCLOPEDIA ON CATHODE-RAY 
OSCILLOSCOPES AND THEIR USES 


by John F. Rider and Seymour D. Uslan 


The FIRST and ONLY book that so fully and clearly 
describes the ‘scope . . . its construction . . . its 
capabilities . . . its applications in servicing, engineer- 
ing, research . . . with thousands of time-saving and 
labor-saving references, charts, waveforms, etc. 

All oscilloscopes produced dur- 
ing the past ten years, a total of 
more than 70 different models, are 
accurately described—with speci- 
fications and wiring diagrams. 

Planning to buy a ‘scope? This 
book will help you select the type 
best suited to your needs! If you 
already own one, the book will 
show you how to increase your instrument's usefulness 
and, naturally, its value to you! 

We GUARANTEE that it will SAVE and 
EARN many, many times its cost for you! 
998 Pages « 500,000 Words « 3,000 Illustrations 
82 x 11” Size « 22 Chapters « Completely Indexed 
Easy to Read « Cloth Bound And only $9.00 


TV and OTHER RECEIVING ANTENNAS 

by Arnold B. Boiley” 
Tells you . . . WHAT each type can 
OW to use it... and 


This is a text book on all types of 
receiving antennas. If you have any 
questions—you'll find the answers in 
_— this book! Teacher, engineer, stu- 
dent, service technician—all can use this text. WE 
GUARANTEE IT! Antenna data never before published 
anywhere will be found in it. And it’s readable —be- 
cause mathematics has been translated into charts 
and graphs. 

Everything you hoped for ... and asked for! 
603 Pages . . . 310 Illustrations And only $6.00 


at TV INSTALLATIONS 


Stop wasting time, patience, and money 
in ae to “dope out’ those difficult TV 
installations! 


TV INSTALLATION TECHNIQUES 
———— ~by Samuel L. Marshall 


Order this RIDER book, the ONLY 
text that gives you complete infor- 
mation on all the mechanical and 
electrical considerations. 

KNOW the absolute facts about 
such things as ice loading, wind sur- 
face, and mounting requirements — 
whether for short chimney-attached 
mast or an 80 ft tower, including foundation. 

HAVE at your fingertips, accurate data on receiver 
adjustments in the home .. . municipal regulations 
governing the installation of TV antennas and masts 
in all of the major television areas in the U. S. 

SURE to help you wherever and whenever an instal- 
ey becomes a problem! A TIMELY and IMPORTANT 

ook! 

336 Pages «¢ 270 Illustrations « 82 x 11” Size 
Cloth Bound And only $3.60 


10-DAY FREE TRIAL — Make these books PROVE their 
value! Unless you agree they are the best invest- 
ments you've ever made—return the books in 10 days 
and pay nothing! 


RUSH THIS COUPON TODAY 


JOHN F. RIDER PUBLISHER, INC. 2 
480 Canal Street, New York 13, N. Y. 
Please send me the following books on your 10-day 
FREE trial offer. Within 10 days, I will either pay 
$ for them, or return the books to you 
in good condition 
“ENCYCLOPEDIA ON CATHODE-RAY 
OSCILLOSCOPES AND THEIR USES” 


$9.00 
“TV and OTHER RECEIVING ANTENNAS” 6.00 
“TV INSTALLATION TECHNIQUES” 3.60 
Name —_ 
Address 


City Zone State 
SAVE POSTAGE. If you enclose check or money 
order WITH coupon, we will prepay postage charges. 
Money back if you return books within 10 days 

(J Check Enclosed. 


( Money-Order Enclosed. 
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HIGH 
FIDELITY 


TWO BRILLIANT NEW 
CUSTOM CHASSIS — 


Now, for the first time, you can 
enjoy the finest television and 
FM—plus high fidelity ovdio— 
all in one superbly-designed in- 
strument! Now, at last, custom 
builders and electronics enthusi- 
asts can choose the Craftsmen 
Television which best suits their 
needs. SEE them! HEAR them! 
Above all-—COMPARE them! 


The RC-101 


new high fidelity custom 
h the same fine, big- 
cture quality and soneeivty 
- 
Sones predecessor, the pair y he 
tures include keyed AGC an nae 
switch, plus new, double-shadow : 
ye tuning - 
i for precision C 
° 
25,000-eycle audio ovtput —_— 
‘ t hook-up with high fidelity 
dio ond FM-AM tuners. Turret-type 
ou 
channel selector. 


The RC-200 


Here, at last, is o TV-FM-high fidelity 
audio receiver which, in one chassis, 
combines true high fidelity —— 
ond FM reception! Has all waeg - 
RC-101, plus 5-wott, push-pull = 
fidelity audio system and coverage = 
FM band. Continuous-type tuner = 
tuning eye permit | knob peg oe ele 
TV, FM or phono. Both chassis finishe 
in polished chrome. 


An outstanding 
video tuner wit 


Write for information—or send 50¢ 
for instructions and schematics. 


sme 
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Dept. R-11,1617 S. Michigan Ave., Chicago 16, lll. 


INCORPORATED 


book, “Storage Batteries,” 
terion, there is no doubt that this 
newest work will be eagerly sought by 
engineers, research men, 
students of the subject. 

* * * 
“DATA AND CIRCUITS OF MOD- 
ERN RECEIVER AND AMPLI- 
FIER VALVES” First Supplement. 
Published by Philips’ Industries, Ein- 
dohoven, Holland. Distributed by 
Elsevier Publishing Co., New York. 
213 pages. Price $1.90. 

This publication is Book III in the 
Philips’ Technical Library series cov- 
ering tubes developed during the 
years 1940 and 1941 by Philips Indus- 
tries. 

In addition to furnishing full de- 
scriptions and complete data on each 
of the tubes, the manual contains val- 
uable application and circuit informa- 
tion for users of these tubes. Included 
in this handbook are complete details 
on the Philips “Miniwatt” key series 
of tubes, the 1.4 volt battery series, 
100 ma. tubes for a.c.-d.c. applications, 
and data on two special tubes for a.c. 
operation (the ECH 4 and EL 50). Cir- 
cuits of ac. and a.c.-d.c. receivers 
based on the use of the “Miniwatt” 
key series, and battery receivers using 
the new 1.4 v. battery tubes are also 
given. 

A special 


is any cri- 


as well as 


section of the book de- 


| scribes some of the latest Philips test 


equipment including a signal genera- 
tor, service oscillator, thermionic volt- 
meter, stabilized voltage d.c. supply 
unit, a 500 v. supply unit and projec- 


tion adapter, and a vibratory con- 
verter. 

Manufacturers, laboratories, mili- 
tary and government agencies will 


|undoubtedly want to have a copy of 


this manual handy for reference and 
study. 

* * * 
“TELEVISION SERVICE ENCY- 
CLOPEDIA”™ by The Mallory Staff. 
Published by P. R. Mallory & Co.., Inc., 
Indianapolis. 204 pages. Price $1.50. 
Second Edition. 

Service technicians who have been 


using this company’s First Edition will] 
find in this Second Edition a consolida- 
tion of servicing facts needed for the 
repair of both television and conven- 
tional radio equipment. 

The new edition has been designed 
so that when used in conjunction with 
the company's 6th Edition of the “Ra- 
dio Service Encyclopdedia” it provides 
a complete reference library of re- 
placement parts information on vir- 
tually all standard AM-FM radio sets, 
TV sets, TV boosters and preamplifiers, 
communications receivers, and profes- 
sional audio amplifiers produced since 
the start of commercial radio. 

This work is divided into two main 
sections, the first covering television 
receivers and the second devoted to 
radio and electronic equipment other 
than television. 

A special appendix lists special serv- 
icing notes which could not be included 
in the tables, 616 control circuit dia- 
grams, and 332 condenser circuits 

Service technicians should find am- 
ple use for this handy volume which 
will more than justify its 
price. 


purchase 


* * * 


“CAPACITORS FOR INDUSTRY” 
edited by W. C. Bloomquist. Published 
by John Wiley & Sons, Inc., New York. 
242 pages. Price $4.50. 

This handbook dealing with the se- 
lection, application, and economics of 
capacitors for power factor improve- 
ment in industrial plants is the work 
of a group of General Electric Com- 
pany engineers. 

The treatment of the subject matter 
is entirely practical and the authors 
have presented much of the material 
in easy-to-use tabular and curve form. 
The information included is designed 
for the industrial plant engineer and 
electrician, the utility power salesman 
the consulting engineer, and the indus- 
trial power application engineer and 
provides them with an accurate 
tion to their capacitor application 
problems. This book should find wide 
acceptance in the power field. 

—0— 
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FINEST QUALITY 


Immediate Delivery from Our Huge Stock... 
All New and Unconditionally Guaranteed! 
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tt FIG. D FIG. H FIG. K 
FIG. C FIG. G FIG. F FIG. L 
OF ELECTRONIC STOCK _ MANUFACTURER & PRICE 
' NUMBER Fi CONTACT ARRANGEMENT NUMBER CH 
COMPONENTS AT PH-500 A SPDT B1B $0.35 
PH-503 A SPDT Center Off Mom Each Side. Bll 32 
PH-505A A SPDT Momentary. B21. 30 
PH-505 A SPST AN-3022-2B .30 
PH-506 A SPDT Center Off AN-3022-1 35 
m PH-507 A SPDT Center Off Mom Each Side. AN-3022-7B -32 
b ° PH-513 A SPOT Center Off. Cutler Hammer AN-3022-18, 38 
Tu es Resistors PH-514 A SPST Cutler Hammer B-5A 35 
PH-516 A SPST BS. 35 
Condensers LT-104 A SPDT One Side Momentary. Cutler Hammer 8905K568 35 
Wi d C bl 309-168 A SPST 168553 30 
309-178 A SPDT Momentary. AN-3022-11B8 35 
ire an a e 309-181 A SPST Momentary Cutler Hammer 8211K6 35 
305-172 A Spcl. SPST Momentary Cutler Hammer 8905K531. 35 
Volume Controls 305-182 A Spcl. SPST Momentary Cutler Hammer 8905K630. 45 
370-14 A SPDT Center Off 1 Side Mom. Cutler Hammer B-7A. 30 
Co-ax Connectors 370-4 A SPDT Center Off Cutler Hammer B-9A 35 
a 370-25 A SPST Momentary Cutler Hammer B-68 25 
; e 309-169 B SPST Momentary. Cutler Hammer B-19 -35 
Relays Rectifiers PH-509 c DPST AN-3023-2B 45 
PH-510 c DPDT Momentary. Cutler Hammer 8715K2 .50 
Transformers S Chokes PH-511 c DPDT Momentary. Cutler Hammer 8715K3 50 
: - 5 m h T | PH-512 c DPST Center Off. Cutler Hammer 8720K1 55 
303-65 c DPST Cutler Hammer AN-3023-2 45 
Micro wite es, ogg es 309-163 c DPDT Center Off Momentary. Cutler Hammer C-11 55 
e 309-162 c DPST Cutler Hammer C-1 45 
Antennas, Accessories 309-164 Cc DPST Momentary. Cutler Hammer 8711K3. .40 
. . 305-87 D 1 Side DPST Mom, 1 Side SPST. AH & H 5 
Electronic Assemblies LT-100 F SPST Cutler Hammer 22 
LT-101 F SPST Momentary. AH & H. W/Leads .20 
4 4 4 301-51 G 4PDT Momentary Cutler Hammer 8905K12 75 
Dial Light Assemblies 305-140 H DT No Make Each Side. Open Frame 25 
309-161 K SPST. Cutler Hammer 8781K3 1.95 
e 309-170 K SPST. Cutler Hammer 8905K656. 2.25 
301-41 L DPST. AH & H 75 
305-76 L DPST AH & H—Open Frame 75 
319-50 L SPST. Allied Elec. Mfg. Corp .28 
305-170 Spcl. SPST. Cutler Hammer Type B13. 40 
' 
STOCK SPEC BACK OF PRICE 
NUMBER CONTACT ARRANGEMENT INFORMATION PANEL DIM. EACH 
STOCK MANUFACTURER’S TERMINAL UNIT 303-% HPDT One Side <i « » 6. a) ae $1.65 
NUMBER TYPE NUMBER CONTACTS LOCATION PRICE 311-58 1A Momentary & 1A. W/Escutcheon Plate 3%/ax34x3 1.35 
303-20 CR1070C103-A3 N.C Side $0.47 309-167 2C One Side. << -. * - ~ « Bx axtlig 1.25 
301-29 CR1070C103-83 N.0. End 47 305-183 3A Momentary & 3A Momentary. . — . 3¥exl Vex34 1.50 
303-34 CR1070C103-C3 1-N.0. 1-N.C. End 47 319-43 DPDT Center Off. Mossman. 37/ex2x13e6 85 
303-18 CR1070C103-F3 1-N.0. 1-N.C. Side 47 319-42 4PDT Center Off Mom One Side. Mossman 37 ex2xl%e 95 
303-19 CR1070C103-E3 N.O Side AT 309-159 3B Mossman 37 ex2xl'4 85 
i 303-43 CR1070C123-B3 N.0 End 47 309-158 2D. Mossman. 37/ex2Vaxl3e 85 
303-23 CR1070C123-C3 1-N.0. 1-N.C. End 47 309-165 1A. Mossman 37/exl5 xl 75 
305-83 CR1070C123-J2 SPDT End 47 311-96 4POT. Bakelite Actuator. 37 \gxl Yex7s 85 
303-22 CR1070C123-J4 SPDT End 47 305-164 3A —" - « B¥extligxttig 1.25 
303-17 CR1070C124-M4 SPDT Side 47 319-43A DPDT Center Off Mom Each Side. Mossman 37 exl3 8x2 5 
303-16 CR1070C128-C3 1-N.0. 1-N.C. End 47 305-165 3A & 3A Switchboard Type. 4% 4xlVax34 95 


WRITE FOR NEW 
WELLS CATALOG 


World’s Largest Display of Radio and Electronic Com- 
ponents. 9000 Square Feet of Display All on One Floor. 


Many Other Types in Stock. Send Us Your Requirements. 
Order From Your Parts Jobber or Directly From Wells. 


SALES, INC. 


320 N.LA SALLE ST. CHICAGO 10, ILL. 


DEPT. R, 


January, 1951 
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GEM OF THE SURPLUS 


ARD-3 UHF RECEIVER: 400-500 me Ideal unit for 
420 meter ham band or c ow eg s band 26 VDC input 
or 115 V 400 cycles. asil onverted to 60 cycles. 
Less tubes ° oe ceseccccees $6.95 
| 522 TRANSCEIVER: ein. range 100-156 me. 
2-meter rig, also C.A.P, mobile rig. Complete, 
a tubes, push- ~buttor ontrol box 
THIS IS A BUY! ° . . $34.50 
Go-9 pasvedese- TRANSMITTER: 100 W. output, 3 
nits hi & low frequency transmitter and_ rectifier 
Covers 20-40-80 meter bands using an E Cc. 5 
100 eycles. Easily converted to 60 cycle Can be put 
n 10 meters. Used, in excellent cond. ¢ omplete 
ME Gt hace conse y CasenaekecKhnetae $57.50 
MARK tI TRANSCEIVER: Can't be beat for mobile or 
stationary rig yw =obanc , 1r Phone, CW and 
NCW 25 W. Hi hen 240 me ’ - 
eiver and tran smitter, anter . 
works. Ready operate. Brand new in original crates 
The whole de a ONLY .. .$69.50 
rr 221 SRERUENCY METER: Xtal. calibrated from 
-20,000 ke. Swe or signal generator and VFO 
xcell nt thy THIS IS THE BEST DARN 
ME TER’ “BU Y IN THE COUNTRY! With tubes xtal 
alit yn book $55.00 
BC-SO00-A_ LINK hy hehe Lm sak a rs RECEIVER- 
TRANSMITTER ; 2 output. Input 
to receiver & wen s! nitte 'D * ideal unit for mobile 
rig. Covers 20 meters and can be easily converted to 
10 meters. I receiver has 1 RF and 2 stages 
Fully enclosed speaker and face control panel. Used, 
but excellent cond 2.95 


Freq. 150-1500 ke. 28 V, with 


MN-26C RECEIVER 


ontrol box, flex. « ab les, azimuth indicator and loop. 
Extra hot for ai wr marine Most parts brand 
new, THIS IS HOT! * Onl . . $32.50 
FIXED wens WOoyne RESISTORS: 10 watts 25 M 
hm, 50 M ohm, 75 M ohm, 100 M ohm 
NEV . ° 29¢ ea 
POSTAGE STAMP MICA CONDENSERS: 2() asstd..95¢ 
ARB BASS RECEIVER: 195 to 9050 kes in 4 bands 
rp « oad tuning for extra sensitivity. In_excel- 
sndition . . $29.50 
Laon? UNIT WIth DU-1 LOOP for automatic direc 
on finding: loop contains 2 tubes and built-in am 
pit fier COMPLETE $52.00 
ARC-5S OR 274-N TRANSMITTERS COMPLETE 
2.1-3 mes, Excel. for ship use $12.95 
i-4 mes. Used, excel. cond 10.95 
4-5.3 mes. Used, excel. cond 3.50 
5.3-7 mes. Used, excel. cond 4.50 
7-9.1 mes. Used, excel. cond 10.95 
ARC-S OR 274-N RECEIVERS 
1.5-3 mes. For ship use. Excel « d $14.50 
1.6 mes., excel 4.95 
6-9.1 mes., good cond 6.95 
190-550 kes., excel. cond 12.50 
Command Receiver flex. cable 6 95 
Command Receiver 28V dynamotor -79 
Command Knobs for Receiver. Ea 69 
MD7 /ARC-5 Plate Modulator 7.95 
Triple Receiver Control Box 1.75 
274N ANTENNA RELAY BOX 
( tains RF meter plus 50 mn fd H. Vv 
n cond, and relay, New in cart 2.25 
SIGNAL LAMP 
Pisto rip. 12 V. 6.6 amg t t y On 
ever yer boat, launch or yacht—y 1 t! NEW 
r | box. Only $2.50 
METERS! THE BEST BUYS IN THE BOOK! 
0-3 VDC 2 in. round, Simps« . $2.49 
0-15 VAC 3 in, round, Westor Roller 
Smitt eececees . 3.29 
0-56 amp. AC 2 im, square. Triplet...... 2.99 
2 MADC 2 in, round, Weston......... 2.99 
90 MADC 2 in. squa Simpson. ...+--+ 2.99 
0-800 MADC 3 i square. De Jur...... 3.49 
0-1 amp RF 2 ir r nd. G.E 2.99 
2 amp RF 2 in. round. Ther i type. 2.99 
0-9 amp RF 2 in. round, Westi ‘ 2.99 
1 MIL. MOVEMENT with 0-10 ale 2 ir 
round. Hickok ° 3.29 
CONTROL UNIT C-58 /APT plete tr 
0-1 mil movement th 0-26 le Box 
t ' 2 t ! tehe I kr t 
I light t ll for I 4.50 
TUBES! THE BESTEST BUYS! TUBES! 
TBPT $3.50 41 $8.95 
BP4 sO 7 1.00 
cP 1.95 1.25 
BP 1.75 074 1.15 
102P1 BBO 1296 cocccceses - 1.28 
BOS 3.50 616M 2.50 
ACT 2.00 6SH 1.25 
\ 79 2ATE 1.15 
7A 89 f ’ 39 
211 ss if 50 
CLAIRE S.P.0.T. RELAYS: Plat 
NEW ° Fa. $1.25 
VOLTAGE REGULATOR Tube 956. Mod. 1 tyle A, 
24 V. Voltage set at 1 $1.50 
TWIN LEAD HEAVY DUTY XMISSION LINE: 205 oF 
FR for KW xmission, Per foot a 
mioesrs SaaS CONDENSERS 
I 29¢ 
2 Ea. 39c¢ 
ONL FILLED CONDENSER Cornel Pubiler. 1 fd at 
D $3.50 
02 fd . ee. aT WI. 6 60606 5H60660666 .5O 
eayerus CONDENSERS: 
it 600 W VIC Ea. 59c 
2 x 5 at 600 W VDC . ka. $9c 
CHEST ears 
TO-1-A wg y 1 cartx capsu in mike, on-off switch 
approx cord and plug. Excel. for mobile work 
r home |: xr nar "Se W, boxed. .....6- 1.95 


COLUMBIA ELECTRONIC SALES 


522 South San Pedro Street 
LOS ANGELES 13, CALIFORNIA 
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What's New in Radio 
(Continued from page 88) 


mounting holes to fit most tone arms. 
It is furnished with an adapter plate 
to permit mounting in RCA and simi- 
lar 45 r.p.m. record changers. 

Output is listed at approximately 
6/10 volt at 1000 cycles on a Columbia 


No. 103 test record and 1 volt on the 
RCA 12-5-31-V test record. 
OUTLET BOX 


Equipment and Service Company of 
6815 Oriole Drive, Dallas 9, Texas is 
currently marketing a new lightweight 
outlet box which provides five all- 
weather outlets from a single inlet. 

Known the “Greenbilt” Type 
6005, the box is especially de- 
signed for AM and FM remote ap- 
plications, TV remotes, and for use in 
service shops and ham shacks. When 
used with the company’s accessory 
connector 


as 
new 


° ‘ 


becomes weatherproof, 


a waterproof, 
and disconnect-proof power connector. 


The Type 106 inlet connector is rated 
for 6000 watts and the outlet connec- 
tor Type 115 is rated for 1500 watts. 

An illustrated bulletin covering the 
new outlet box is available from the 
company. 


SERVICE TOOL 

Rosenberg Brothers of 625 West 55th 
Street, New York, N. Y., has recently 
introduced a handy service tool which 
technicians will undoubtedly find of 
help in their servicing work. 

The unit Rosco “Flash-Driver,” 
a combination screwdriver and flash- 
light which features an unbreakable 
plastic handle, complete flashlight as- 
sembly including a light directing tube 
and clear plastic lens, and a magne- 
tized blade to hold screws. A large 
knurled switch knob on the handle 
operates the flashlight. 

The “Flash-Driver” is available 
two models, one with a %” x 4” 
and the other with a 3/16” x 4” 
Information on either unit may 
tained from the manufacturer. 


is a 


in 
blade 
blade. 
be ob- 


PANEL INSTRUMENTS 

The Simpson Electric Company of 
9200 W. Kinzie Street, Chicago, Illi- 
nois currently in production on a 
line of modernistic panel instruments 
which are available in three different 
sizes. 

The new models come in 4% 
and 21%” sizes. 


is 


The design is identical 


Types 106 and 115 the unit | 


| 


& « 
e NEWCOMB SOUND '5S BETTER . 


Monvufacturers of public address, mobile, 
phonograph, musical instrument ond wired 
music amplifiers ¢ Portable systems © Port 
able phonographs and radios © Transcription 
players ¢ Rack and panel equipment. 
Write today! Circle items of interest 
indicate whether you are a Dealer, 
Jobber or Sound Specialist. 


NEWCOMB AUDIO PRODUCTS CO. 
DEPT. F, 6824 LEXINGTON AVE. 
HOLLYWOOD 38, CALIFORNIA « 


STAV ON THE AIR 


ond 
Parts 


WHEN POWER FAILS...with 


an ONAN Electric Plant 


Model 10EL, IOKW A.C 


When storms, floods, or fires interrupt 
electricity and force you off the air, you 
lose listeners and income. Guard 
against loss, assure vital public service 
during emergencies by installing an 
Onan Electric Plant. Onan Standby 
Electric plants serve many network and 
private stations. Automatic models to 
35,000 watts. 

PORTABLE ELECTRIC PLANTS 
FOR MOBILE RADIO USES 
Supply A.C. power for broad- 
casting at scene of events. 
Can be carried by hand or in 
trunk of car. Weigh as little 
as 80 pounds. A.C. models 
350 to 35,000 watts. 


Write for FREE Folder 
D. W. ONAN & SONS INC. 


4810Royalston 
Minneapolis 5, 


RADIO & TELEVISION NEWS 


Avenue 
Minnesota 


on all three sizes. Model numbers are | 
1029, 1027, and 1127 respectively. 
The large, easy-to-read scale pro- 
vides good readability under all light 
conditions. Etched faces extend across 
the entire fronts of the meters and 


are protected with unbreakable plas- 
tic. Vertical chrome-plated strips are 
recessed into the plastic fluted cover. 
The open scale layouts provide space 
for the use of the customer’s name, 
trademark, or distinctive color com- | 
binations. 

Full details are available from the 
company on request. 


NEWCOMB PORTABLE 

Newcomb Audio Products Company 
of 6824 Lexington Avenue, Los An- 
geles 38, California has added an AM 
receiver to its line of audio equipment. 

The Model B-100 is a rugged unit 
which can be used for schools and 
other locations where the receiver is 
subject to abuse. It features a jack for 
connection of additional amplification 
to cover larger areas. The jack may 
also be used for headphones. 

A built-in loop makes an external 
antenna unnecessary in most areas and 
the 3-gang design eliminates annoying 


heterodyne squeals and assures ade- 
quate selectivity, according to the 
company. 

The set is of all-a.c. construction, has 
a 6” Alnico V PM speaker, and an am- 
plifier design which utilizes an inverse 
feedback circuit and beam powered 
output. The tuning knob avoids the 
use of strings and may be turned be- 
yond the range of the dial without 
damage. 


The set is housed in a plywood cab- 
inet covered with washable two-tone 
fabricoid material. A heavy metal 
grille protects the speaker. The entire 
unit measures 75%” x 15%” x 8” and 
Weighs 1314 pounds. 


BASE AND SOCKETS 
Alden Products Company of 117 
North Main St., Brockton 64, Mass. has 
recently added the Alden “20” non- 
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REVOLUTIONARY 


TORQUE 
Ey 
DRIVE 


GIVES YOU 


with , minimum of Cartridges! 


THIS MEANS MONEY TO YOU! 
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ORTHOGONAL SERIES 32, 33 and 34 

This TORQUE DRIVE* vertical-type crystal car- 
tridge is being used more and more in original 
equipment and for replacement. The 32 series greatly 
improves 78 rpm reproduction—saves record wear 
The 34 series for 3344 and 45 rpm beautifully plays 
the new wide-range, high fidelity recordings—tracks 
perfectly at 5 grams pressure. The 33 series handles 
all three speeds, with remarkable efficiency. All spe- 
cially moisture protected for extra long life. Has 4%” 
and 5” hole spacing. Color coded. Simple to install. 
Replaceable osmium-tip or sapphire-tip needles. 


*E-V Pat. Pend. Licensed under Brush patents 


SERIES 12 and 14 


The Series 12 TORQUE DRIVE crystal cartridge re- 
places over 150 types in general use for 78 rpm. 
Saves time and work—speeds servicing. Gives better 
reproduction and longer record life. Series 14 for 
3344 and 45 rpm is performing brilliantly in thou- 
sands of record changers. Tracks perfectly at 5 
grams pressure. Color coded. Replaceable osmium- 
tip or sapphire-tip needle 
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SERIES 16 TWILT FOR ALL 3 SPEEDS 

Superbly plays 33%, 45 and 78 rpm records with a 
single twin-tip replaceable needle without weight 
change, with tracking pressure of only 6 grams, and 
does it with TORQUE DRIVE efficiency. You merely 
tilt the Twilt and select the 1-mil or 3-mil needle 
tip for fast or slow speed records. Setdown is ac- 
curate. Mounts easily in most any standard pickup 
arm, with nothing more required than reducing 
needle pressure. Also available without tilting 
mechanism. 


eeeeeaeescpeseeee e206 


SlechtoVorc. Ett 


410 CARROLL STREET ®* 
13 East 40th Street, New York 16, N.Y. U.S.A. Cable: Arlab 


Export 


SERIES 60 REPLACES OVER 20 


New Econo-Cartridge for economical replacement 
of over 20 conventional Bimorph crystal types. Fre- 
quency response to 6000 cps. Output is 3.5 volts with 
compliant needle, and 4.5-5 volts with straight shank 
needle. Has exclusive E-V needle stop which pre- 
vents chuck from rotating excessively and damag- 
ing crystal. 


ASK YOuR E-v 
DISTRIBUTOR OR 
WRITE FOR 
FREE BULLETINS 


BUCHANAN, MICHIGAN 


Research-Engineered Phono Pickups, Microphones, High-Fidelity Speakers 


USE PHOTOFACT 


the world’s best Radio-TV 
service data—it pays for 
itself every working day 


Try PHOTOFACT! 


We'll send you _ 
any Photofact Folder 
listed in the Photofact 
Cumulative Index 


WE'LL PROVE YOU'LL SAVE TIME 
and EARN MORE WITH PHOTOFACT 


NOW-— learn for yourself—at our expense— 
how PHOTOFACT makes your Radio and TV 
work quicker, easier, more profitable! Examine 
an actual pHoToract Folder. Use it. You'll 
learn first-hand why over 35,000 successful 
service technicians use PHOTOFACT daily. You'll 
learn that no other service gives you PHOTO- 
FACT’S completeness, accuracy, uniformity, and 
lowest cost. PHOTOFACT is the only radio and 
TV service data prepared from laboratory 
analysis of the actual equipment. Know the 
facts—get your FREE Folder now. Examine, 
use, compare—learn why no modern service 
shop can afford to be without PHOTOFACT! 


PAY AS YOU EARN! Ask 
your distributor about this amar- 
ing plan: Only $18.39 puts the 
entire profit-boosting Photofact 
library in your shop now! 


NOTE: Our FREE Folder offer is limited to 
Service Technicians only. Attach coupon be- 
low to your letterhead and mention your 
jobber's name. If you have no letterhead, 


send coupon to your jobber. Experimenters 


and others may obtain the Photofact Folder 


by remitting amount shown below 


HOWARD W. SAMS & CO., INC. 
2201 E. 46th St., Indianapolis 5, Ind. 


[-] Send FREE Photofact Cumulative 
|_| Send Full Easy-Pay Details 


Index 


lam a Service Technician: 
[| Send FREE Folder for set model........ 


Send Folder for set model..........- 


| 

| 

| 

| 

| 

| 

| 

| | am an Experimenter: Enclosed $........ 
| 

TV-$1.00. Record Changer or Comm. Receiver-75c. AM /FM-50c 
| 

| 

| 

| 
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interchangeable base and sockets to its 
line of plug-in components. 

The new “20” pin base with match- 
ing sockets was designed specifically 
for plug-in unit construction. There is 
no molded center boss to break and the 
pins are strong and stubby. By select- 
ing variations of pin layout of less 
than 20 pins, critical voltages and fre- 
quencies can be isolated and the base 
can be made non-interchangeable so 
that it will mate only with the correct 
socket. 

These new units have been suggested 
for applications in open units, shielded 
units, relays, filters, or for terminal 
cards for wiring complete assemblies. 

Two types of sockets are currently 
available, the 400-20 for chassis mount- 
ing, and the 400LG-20 designed for 
rack mounting. The first unit takes a 
minimum of space and can be eyeleted 
or riveted to the chassis. The rack 
units mount on “U” channels side-by- 
side or in series With overlapping ears 

Data sheets giving all pertinent data 
on these new and sockets are 
available. Address your requests to 
Norman Curtis in care of the company. 
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International Short-Wave 
(Continued from page 67) 


Brazil—ZYK3, 9.565, Recife, noted 
1630 on Sunday with “Brazil Calling” 
(English); ZYB8, 11.765, Sao Paulo, 
heard 1945, easily separated from 
CKRA. (Bromley, Ontario) Radio Rec- 
ord, Sao Paulo, is still using 9.505; 
noted evenings (EST). (Lane, South 
Dakota.) 

Radio Club de Pa.a, Belem, is on the 
air daily in Portuguese 1800-2030 on 
4.865. (World Radio Handbook Bulle- 
tin.) 

Radio Nacional, 
uses a 250 w. transmitter on 6.147 in 
parallel with PRL7, 9.72, and m.w. 
and FM outlets; this transmitter was 


tio de Janeiro, 


used once on 17.85 relaying m.w. 
PRE8, PRL7, 9.72, and PRE8-FM, in 
Portuguese, and feeding the U-S.- 
beamed antenna. Fine reports were 


received from the USA. As this is an 
experimental transmitter, frequency 
and call are not included in announce- 
ments for the 49-m. or 16-m. channels. 


All reports are welcomed and an- 
swered. A new Tropical Band outlet 
is now active in Brazil; it is Radio 


Cultura de Bahia, Salvador, capital of 
the State of Bahia; call is ZYN22 (first 
time the Brazilian Government has is- 
sued a call with two digits after the 
letters) on 3.345 with 1 kw., along with 
two m.w. outlets. Salvador is the prin- 
cipal port of Bahia and is known for 
its 365 Catholic churches; Bahia’s prin- 
cipal products are cocoa and tobacco; 
the State is situated in northeastern 
Brazil, is the sixth largest State in the 
country, and has a population of more 
than four million. (Serrano, Brazil.) 
Bulgaria—Sofia, 7.671, has news 
1545 and 1645. (Pearce, England.) The 
1645 newscast is heard in Delaware; 
improved signal lately. (Cox.) 


Canada—CBC’s International 
ice is now scheduled 
ice. 0915-1130, CKNC, CKCX; 1130- 
1330, CKNC, CKCS; 1330-1345, CKCS; 
1345-1400, CKCS, CHOL; 1400-1420, 
CHOL; 1420-1730, CHOL, CKLO; 1730- 
1745, CKLO; 1745-1830, CKLO, CKRZ. 
Australasian 2330-0005 
cept Sat., Sun.), commentaries from 
the UN, CHOL, CKLO; 0340-0530 
(Sun. only), English for Southwest Pa- 
cific Area, CHOL, CKLO. Caribbean 
and Latin American Service 1850- 
2235, CKRA, CKLO, with English 2100- 
2145. North West Territories (North- 
ern Messenger) Service 2320-2400 
(Sun. only), in English and French, 
CKLO, CKOB. Channels are CKNC, 
17.82; CKCS, 15.32: CKCX, 15.19: 
CKRA, 11.76; CHOL, 11.72; CKLO 
9.63; CKOB, 6.09, and CKRZ, 6.06 

CHNX, 6.130, Halifax, Nova Scotia, 
still 2310. (Grove, Ill.) Noted 
from 0500 weekdays, from 0800 Sun- 
days. (Dary, Kansas) VEQAI, 9.54, Ed- 
monton, Alberta, noted with news 1500. 
(Richards, Sask., Canada) VED, 8.265, 
also Edmonton, heard with music 2240, 
fair level in Delaware. (Cox.) 

Canary Islands EASAB, 
heard when tuned 1735; fair 
Delaware. (Cox.) 

Cape Verde Islands—Praia’s CR4- 
AA, approximately 5.900, is good level 


Serv- 
European Serv- 


Service (ex- 


closes 


7.517, 


7 
level in 


to 1700 sign-off. (Cox, Delaware, and 
others.) 
Ceylon—Radio Ceylon’s new “com- 


mercial service” noted signing on 2045 
on 15.12. (Leary, Indiana.) Carries 
BBC news relay 2100. (Fargo, Ga.) At 
the time this was compiled, the sched- 
ule for the “commercial service’ was 
1830-2030 and 2330-0130 on 21.620; 
2045-0230 on 15.120 and 9.520, and 0630- 
1130 on 11.775. BBC programs are re- 
layed by Radio Ceylon at 0325-0900 
on 17.730; 0325-1205 on 21.620, and 
0910-1205 on 15.120. 

Chile—CE1174, 11.74, Santiago, noted 
2040 with drama in Spanish; continued 
after 2110 with music. (Russell, Calif.) 
CE776, 7.660, Santiago, heard 1817 
through QRM. (Bromley, Ontario.) 

China—A Chinese-speaking station 
on 9.73 noted 0541-0600 sign-off; 
lieved Nanking. (Winch, Calif.) 

Radio Peking appears to use 11.6851 
and 15.054V for English news 0835; 
some days the 10.26 outlet carries that 
program and other days has separate 


be- 


session in Chinese. Cox, Delaware, 
hears the 10.260 outlet evenings from 
1800 or earlier; sign-off varies 1920- 
1930: all-Chinese. 

Colombia HJCH, 4.895, signs off. 
2305; HJAG, 4.897, signs off 2303; the 
1.797 outlet is HJFY (or I), “La Voz 
de Commercio,” RCN, one of the Radio 
Cadena Nacional stations, location is 
Armenia, noted signing off 2220. (Stark, 


Texas.) HJDP, 4.885, Medellin, heard 
1905. (Cox, Delaware.) 

“Emisoras Unidas,” Barranquilla, is 
broadcasting in Spanish on 4.785 at 
0600-2300. (World Radio Handbook 
Bulletin) HJKD, 6.00, heard with na- 
tive music 23335; HJFA, 4.86, Pereira, 
heard signing off 2301 after march- 
anthem. HJCQ, 11.68, Bogota, heard 
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OUTSTANDING VALUES NOW AVAILABLE 
CABINET SPECIALS 


A. Mahogany table model cabinet. For changer 
radio combination or straight changer. Beauti- 
fully finished, highest quality, heavy gauge wood. 
Size—17” long by 16%” wide by 102” deep 
overall. Inside dimensions—15%4” long by 15” 

wide by 10” deep. Includes motor board. 

PET GILT oo henson esasedsensewes $4.49 


} B. Portable phono case. Well built, attractively 
covered in two-tone brown leatherette. Heavy 
hardware used throughout. Dimensions: 13” by 
15%” by 8”. 


SE SEE ha teceeeanenaewee kone $3.95 
Heavily built—Utility case. For phono or tran- 
scription player. Built of 5-ply wood. Attractively : 
covered in brown leatherette. Corners reinforced 
with leather. Heavy hardware used throughout. 
Can also be used as tool case. Dimensions: 19” 


by 16%" by 72”. 


| EE rere $4.95 LIMITED QUANTITIES—WHILE THEY LAST 


CERAMICON CONDENSERS NOW! LARGE 14” or 16” 3-SPEED RECORD CHANGER 
Standard Manufacture PICTURE FROM 


Kit of 100 most often used ceramicons—now 
' ” 
088k d6dceacsheeenssesnbanenein $4.95 YOUR 10” or 12 
GT TUBE CARTONS | TELEVISION SET 
oe pare Riper = etn | Servicemen: Convert customers’ sets for extra 
— 3 79 seo 100 ‘esis — profits! 90% of all conversions can be made by 
f 4.95 per 1000 use of the RAPARCO conversion kit. 
Standard Type Replacement | 


Phono Cartridge | 
All New—All Guaranteed | 


Completely automatic—334%4—45—78 
R.P.M. 7”°—10”"—12” Records. Plays 
twelve 10”—ten 12” or twelve 7” rec- 
ords, at all speeds. Jam proof. Simple 
centralized control. Underwriters Ap- 
Price—only $1.85 ea. Lots of 10 $17.90 proved. Minimum Mounting Space: 12” x 

10” x 7%" overall depth. A real value 


T i I Ww 
ype No. 2 will replace aang ol a for a fine standard manufactured changer. 
Astatic L-72 Only ee $21 95 


Type No. 1 will replace Shure W58A 
Webster N10 
Astatic L70 


' Price—only $1.99 ea. Lots of 10 $18.90 - 


— SIGNAL CORPS 


Includes 14BP4 CR tube, 70° deflection yokes, 


INDOOR and attractive lucite mask. EARPHONES (DUAL) 
TELEVISION ANTENNA Complete, only.........++- $34.95 Highest quality. Impedance 20,000 ohms. 
Strong, lightweight adjustable band. 6 ft. 
: 7 ameennenite nen waterproof cord with plugs. Heavy duty 
bakelite shell. Inside terminals. 
TV AUTOMATIC VOLTAGE SALE PRICE.................... $2.25 
REGULATORS = 
;' GUARANTEED 
Keep your voltage stable. Remove that flicker 
i from your television set. Voltage change from 90 PICTURE TU BES 
to 140 volts kept at 115 volts. Protects your TV RECTANGULAR 


set and other electrical units from line changes. 


16”—Replaces 16TP4—16XP4..$28.50 
8 errr rer rT $29.95 


Especially fine for rural areas. 


N TV i i _ 

ow reception without the outdoor antenna. Model RPA TUBES MUST BE SHIPPED RAILWAY EXPRESS 
Effective range 20 to 25 miles from station. Ex- For use with units of 200 to 300 watts. 
cellent reception. Easily installed—takes 5 sec- 59.00 Ut. YOUR COBT.ccccccccocses 80c 
onds. Easily orientated. Heavy base—will not 150W SOLDERING IRON 
tilt, Attractive. Friction clutch-type action on the | Model RPB— Underwriters Laboratories approved. Standard 
rods. Complete with lead in........... $2.49 For use with units of 300 to 375 watts. ¥," Plug-in-Tip. A very good utility iron. Comes 
eee 2.25 | $2.50 List. YOUR COST............ $1.00 | with stand........... eeeeeees+ $2029 each 


Radio Parts Company, 614 RANDOLPH ST., CHICAGO 6, ILL. 
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955 modulator. Rang 
Mc—covers entire 235 


1.95 


CAVITY RESONATOR 


Every ham and experimenter will want 
one of these great UHF buys. This Navy 
test oscillator with its gold-plated cavity 
resonator contains a 955 oscillator and a 


Heavy aluminum shield divides case al- 
lowing space for batteries. 1/16" alumi- 
num case with handle makes excellent 
transceiver or test instrument case. 


99-9627—Wired, with tubes, 634x7x10". 


ALL CHANNEL TV ANTENNA 


A great buy in an excellently designed 
2-band TV array. Dual unit with matched, 
separate folded dipole and reflector for 
high and low bands. Receives all cha.- 
nels plus FM bond with good response. 
Average gain above tuned dipole, 2.5 db 
on low band and 1.5 db on high band. 
Each unit can be rotated independently 
for maximum signal strength. Quickly 
and easily erected. With 5-ft. mast. 

28F21983—Hi-Lo All Channel TV Antenna. 


e from 234 to 258 
240 Mc ham band. 


Hadio Wire Television lac. L4Y 
R| EVERYTHING IN RADIO & ELECTRONICS 


For Dealers, Industry, Amateurs, Institutions, Government Agencies 


5.50 


Switch’ avtomaticall 
Next morning, timer 
With mounting ring 


case. For 115 volts, 
P15720—Wt. 3 Ibs. 


SESSIONS SWITCH ALARM 110 LAFAYETTE HI-FI AMPLIFIER 
Turns your radio, TV set or other elec- FEDERAL This Lafayette 10-watt High Fidelity Amp- 
trical appliance on or off automatically. lifier has a range of 40 to 15,000 cps and 


Go to bed with radio playing, ‘‘Sleep- STREET is ideal for use with AM-FM tuners, rec- 
pre-set elapsed time up to 90 minutes. 


on radio to awaken you at time you wish. 


32"' diameter, 2° deep from timer face. 274 ances. Furnished with 2-6J7, 6SC7, 2-6V6 
and bracket, less and 5Y3. Crackle finish chassis with slop- 
60 cycles A.C. CENTRAL ing contro! panel, 7’ H, 10/2” D, 14” W. 

6.50 AVE For 105-125 V, 50/60 cycles. 


P15721—As above, less ‘’Sleep-Switch’’. 


BOSTON 


y turns it off at any ord players and recorders. Built-in pre- 
omp, seporate bass and treble controls; 
automatically turns mike, phono and recorder high gain in- 

NEWARK put. 4, 8, 15 & 500 ohm output imped- 


2N190—Amplifier with tubes, less cover. 


Studio Mi 
at P.A. 


Ideal for 
BROADCASTING 
RECORDING 
PUBLIC ADDRESS 


“The ultimate in micro- 
phone quality,” says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 

@ Shout right into the 
new Amperite Micro- 
phone—or stand 2 feet 
owoy—reproduction is 
olways perfect. 

@ Not affected by 
ony climatic conditions. 
@ Guaranteed to with- 
stand severe “knocking 
oround.” 


od 


ial Write for 


es ond 470s 


AMPERITE (mpany 


561 BROADWAY « 
Canada: Atlas Radio Corp 
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PHOTOCON SALES 


Mail Order Address Retail Sales Store 
1060-2 N. Allen Ave. 4 Col do St. 
crophones Pasadena 7, Calif. aad not eenaengy 
| SYcamore 4-7156 Pasadena 1, Calif. 
RYan 1-8271 SYcamore 6-7217 


Prices 


| 
| January Specials 
Write for Our Latest Sales Bulletins 


We will buy ne ean used ARC 1, AR 
| ART-1 BC is ginal condition cor 
erted to 115V. A.C B¢ 12, Be 12, Te 
Equipment, et \ ette will be vere 
pr pt Ple t € ' 
na we wr 
HS-2% Hil He ‘ g and ea 
cushion NEW $ 2.45 
HS-38 Head I I l head 
band NEW 1.75 
FL-& Range |} r NEW 1.95 
Welding Tr f er—5 V +0 I 
‘ put—11 18.50 
APN-1 A € Ind ba r 
mer ti 1 nt y 4 i ad 
An ex lent t er for n 
id tructing ye own ers 
| BRAND NEW 1.95 
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with music 1904-1930, poor level. (Rus- 
sell, Calif.) 

Costa Rica—TIGPH, San Jose, is 
now on 5.8744; noted 2045; previous 
measurement was 5.871. (Oskay, N. J.) 

Cuba—COCW, measured on new 
channel of 6.318 at 2010; previous 
measurement was 6.3223. COBZ, 9.0256, 
heard 1810 with English grammar les- 
son in progress. (Oskay, N. J.) 

Cyprus—Limassol, 11.72, noted 0815 
with Eastern music; identified at 0900 
and continued with music. (Ferguson, 
N. C.) A good program of dance music 
is radiated on Sundays 1045-1115 on 
6.135, 6.170, 6.790, 9.650, 11.720. (Radio 
Sweden.) 

Czechoslovakia—Prague, 9.55, noted 
with English 1415-1440; announced next 
English period for 1530 on 9.55 (Pearce, 
England.) 

Denmark—Copenhagen is still noted 
to North America over OZF, 9.52, at 
2100-2230; at least last half-hour is 
English. (Arthur, W. Va.) 

Dominican Republic—HI1A, 4.980, 
Santiago, noted with popular music 
1915. (Cox, Delaware.) 

Ecuador—“Radio Bolivar” or “La 
Voz de la Libertad,” Quito, is radiating 
in Spanish daily 0700-0930, 1200-1400, 
1800-2200 on 4.770. (World Radio Hand- 
book Bulletin) HCJB, Quito, recently 
has tested to the British Isles 1430- 
1530 daily (except Mon.) on 17.890. 
(Patrick, England.) 

El Salvador—YSCF, 6.30, San Salva- 
dor, identifies at 2335; continues with 
native music to at least 0000. (Russell, 
Calif.) YSBR has moved from 4.795 to 
1.785. (Stark, Texas.) 

England—-BBC recently tested on 
9.555 at 0100-0245 for relay of Pacific 
Service; may be in regular use by now 
?). (Cushen, N. Z.) 

France—Paris, 17.85, noted 0700-0730 
in French. (Stark, Texas.) 

French Cameroons tadio Douala, 
9.150, noted with recordings 1400; 
closes with French march 1517 after a 
news bulletin in French; signs on 1230 

French Equatorial Africa—-Brazza- 
ville, 17.841, noted with news for Far 
East ending 1115, followed by music. 
(Ferguson, N. C.) Heard on 15.600 at 
1820. (Cox, Delaware.) 

French Morocco—Radio Maroc, Ra- 
bat, is radiating on 6.005 with 2.5 kw., 
in French 0145-0300, O800-0930, 1515- 
1800; in Spanish 0700-0730, 1300-1430. 
(World Radio Handbook Bulletin.) 

French West Africa—A World Radio 
Handbook Bulletin says Radio Dakar 
is now scheduled on 11.895 weekdays 
0200-0300, 0700-0830 (Fri. to 0845), 
1300-1800, and Sundays 0200-0900 and 
1330-1800; also daily on 15.347 at 1400- 
1530; says has news in English 1745, 
news in French at 1630, 2015; however, 
the English news was still reported to 
me as heard 1400 on both 15.341 (meas- 
ured) and 11.896 (measured) 

Germany Berliner Rundfunk 
Deutcherland Sender, approximately 
6.115, heard at good strength 0100; 
“evening” transmission is 1005-1945. 
According to a German radio program 
publication, schedules include Baden 
Baden, 6.315, 2300-1800; Frankfurt, 
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6.190, 2330-1800; Munich, 6.160, 2330- 
1900; Stuttgart, 6.030, 2300-1900. (Cu- 
shen, N. Z.) Hamburg, 7.290, heard 0056 
with music, fair to good level. (Cox, 
Delaware.) 

Greece—Radio Athens, 7.300, noted 
with news 1045-1100, then French. 
Greek Armed Forces Radio Station, 
6.340, Athens, noted with daily broad- 
cast in English 1615-1630; recordings; 
asks for reports to 3 Zalucosta Street, 
Athens, Greece. Unknown Greek re- 
ported to 1500 near 5.975 or 5.980 may 
be Radio Epiros, Jannina; another 
Greek station, believed Radio Mace- 
donia, is heard afternoons to 1600 sign- 
off on low-frequency side of Alicante 
(around 7.950). (Pearce, England.) La- 
rissa, 6.754, heard 0025; weak signal in 
Delaware. (Cox.) 

Guatemala—TGNaA, Guatemala City, 
is now using 9.660 in addition to 6.040; 
English period has been extended to 
2200-2230 daily. (Grove, Ill.) Reports 
are requested to Box 601, Guatemala 
City, Guatemala; noted signing off 
with “O, Come All Ye Faithful.” (Lane, 
South Dakota.) Sent two miniature 
Guatemalan dolls in native costume in 
reply to report. (Russell, Calif.) Mail- 
bag Program heard 2225. (Richards, 
Sask., Canada.) TGOA, 6.49, noted sign- 
ing off 0005. (Russell, Calif.) TGDA, 
7.46, Quezaltenango, heard around 0050 
with marimba music. (Russell.) 

Haiti—The Magloire Broadcasting 
Circuit, Port-au-Prince, has programs 
in French, with English and Spanish 
announcements, over 4VCM,_ 6.165, 
0600-1000, 1200-1500, 1700-2300. (World 
Radio Handbook Bulletin.) Has been 
heard 0430 in English by Balbi, Calif. 
Measured at 0600 by Oskay, N. J., on 
6.167; fine musical program then. 

The “wanderer,” 4VRW, more recent- 
ly on 9.84 again, closes 2200 on Mon.- 
Sat.; at 1700 Sun. (Grove, Ill.) 4V2S, 
5.95, tuned 2130; signed off 2137. (Rus- 
sell, Calif.) 

Honduras—HRN, 5.87, Tegucigalpa, 
noted with talk in Spanish 2215. (Rus- 
sell, Calif.) 

Hong Kong—ZBW3, 9.525V, noted 
signing off 0930 with “God Save the 
King”; relays “Radio Newsreel” from 
BBC, London, 0900; then has local 
weather report. (Neeley, Calif.) Noted 
with news 0515, poor signal, QRM’'d. 
(Balbi, Calif.) 

Hungary—Budapest appears to be 
using 6.248, 9.833, 11.910 to Europe- 
British Isles as early as 1145 (tune-in) 
to 1830 closedown; news 1600 and 1810 
(a late, unconfirmed, report from 
abroad says news has been changed 
from 1600 to 1700—KRB): and 7.2221, 
9.833, 11.910 to North America at 1930- 
2030, 2300-2400, news 1900 and 2300. 
The 7.2221 outlet is “sandwiched” be- 
tween Malta, 7.220, and BBC, 7.230. 
(Grove, Ill., Oskay, N. J., others.) 

India—Radio Sweden says Delhi is 
now radiating to the West Indies 1830- 
1930 on 9.620, 11.760, 15.160. 

VUM2, 4.920, Madras, noted 1030- 
1045 with news relay from Delhi. 
(Pearce, England.) Noted in Delaware 
0730 with news relay. (Cox.) VUB2, 
4.84, Bombay, heard 1030. (Pearce.) 
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Indo China Radio France Asie 
(“The Voice of France in the Far 
East’), Saigon, noted on 11.78 in 
French signing off 1030, fair level. 


(Neeley, Calif.) Has news 0900. Noted 
by Balbi at 0500 with news on 11.83. 
Heard in New Zealand on 9.495 in Si- 
amese 0530; verified; stated frequency 
is 9.524 and new schedule for English 
periods as 1730-1800, 1930-2000 on 9.524; 
0415-0515 on 11.830, and 0800-1010 on 
11.780, according to the N.Z. DX Times. 

“The Voice of Vietnam,” 9.62 and 
7.263, now has English (news) only at 
0915-0930 when leaves the air. (Neeley, 
Calif.) The 9.62 channel noted 0625 in 
clear; in native. (Cox, Delaware.) 

ITran—“Radio Watani el Kurds,” The 
Kurdish National Radio, is now on 
7.040 at 1030-1130; no location is given 
but local news items in Persian seem 
to indicate is Hermanshah. (Bluman, 
Israel, via NATTUGGLAN, Sweden.) 

Israel—Tel Aviv, 9.0108, continues 
with fair-to-good signal during the 
English news period 1515 (also carried 
on 6.83) and 1700-1745 sign-off when 
has the World Zionist Movement pro- 
gram in English (on 9.0108 only). 
(Pearce, England, others.) 

Italy—Rome continues to “bounce” 
around the spectrum. Has been report- 
ed on many channels in all popular s.w. 
bands lately. 

Noted on 6.010 with news 2145-2200; 
the announced 15.120 (measured 15.- 
1194) outlet heard with news 0600; 
noted on 21.560 at 0720, off 0730. (Os- 
kay, N. J.) Broadcasts to N.Z. with 
news daily 0315 on 15.310, 15.120, 17.772, 
21.570; has English again 0600. (Cu- 
shen, N. Z.) Heard in Italian around 
1230 on 5.980 and near 6.260. (Pearce, 
England.) 

Jamaica—Radio Jamaica, 4.950, when 
signing 2300 with “God Save the King,” 
said would return 0715. (Kroll, N. Y.) 
Although the 3.480 channel has been 
reported widely as discontinued, Na- 
varre, Texas, recently reported it at 
2130 in parallel with 4.950. Verified by 


QSL card and letter from Jamaica 
Broadcasting Co., Ltd., Broadcasting 
House, 32 Lyndhurst Road, Cross 
Roads, Jamaica, B. W. I., says Belling- 
ton, N. Y. 

Japan—JKL, 4.8604, heard 0625, mu- 
sic; JKI, 4.910, heard 0628, talk in 
native; JKM, 4.940, heard 0630 with 


music, QRM’d by YVMQ; JKH, 7.2575, 
heard 0615 with music; JKJ, 7.285, 
noted 0620 with music; JBD, 9.505, 
noted 0635 with talk in native, some 
CWQRM. (Oskay, N. J.) JKL2, 9.605, 
heard 0115-0130. (Bellington, N. Y.) 
JBD4, 15.225, noted at weak level 0105, 
some QSB. (Cox, Delaware.) 

The BCOF station, 6.105, Kure, veri- 
fied with new card—red call on white 
background; schedule was listed 1630- 
0830, power 1 kw. (Cushen, N. Z.) 

Kenya Colony—Nairobi still noted 
from 1330 to 1500 closedown (closes 
1400 on Wed., Sat.) on 4.855 although 
has been reported on 4.950. 
England.) 

Korea—Seoul’s radiophone outlet, 
HL2, 7.700, is operating by permission 
of the International Telephone and 


(Pearce, 


Telegraph Bureau in Seoul; has been 
heard around 0715-0945 (sign-off var- 
ies) with reports to American net- 
works. (Neeley, Calif.) Has been heard 
on 10.05 around 0815 calling Oakland, 
Calif., according to Deskins, Calif. 

HLKA, 7.933, is audible in Calif. 
after 0530, bad CWQRM and usually 
has poor signal. (Balbi.) Noted in Tex- 
as at poor level around 0745-0800. 
(Stark.) Organ music heard 0830-0900, 
weak signal. (McPhadden, Calif.) 

Lebanon—Beirut, 8.036, is scheduled 
0000-0130, 0600-0730, 1000-1535. (ISWC, 
London.) 

Luxembourg—The 15.35 channel 
noted 0809; knocked out by VOA car- 
rier at 0810; should be in clear 0700. 
(Stark, Texas.) Noted testing at 1052. 
(Navarre, Texas.) The 6.090 outlet 
noted Sundays 1700 with “Bringing 
Christ to the Nations” (English.) 
(Pearce, England.) 

Madagascar—-Radio Tananarive has 
programs in French on 3.900, 6.172, and 
9.515 weekdays 2230-0030, 0400-0600, 
1000-1430; Sundays 2300 (Sat. EST)- 


Sun. 0245, 0330-0600, 0915-1430; news 
in French is given weekdays 2310, 
weekdays 0000, Sundays 0015, daily 


0400, 1100, 1315; programs in Malgache 
are radiated on 7.375 and 9.693 (no 
time given but opens 2230). (World 
Radio Handbook Bulletin.) 

The 9.515 channel is good strength in 
Israel around 1200. (Bluman via NAT- 


TUGGLAN, Sweden.) Noted in N. Z. 
signing off 1430. (N. Z. DX Times.) 
And in England 1118 with news in 
French. (Pearce.) 


Malaya—Kuala Lumpur, 6.025, has 
request program for Forces 0530. 
(Cushen, N. Z.) 

Neeley, Calif., has received word 


from Radio Malaya that the signal he 
heard last May in the 20-m. amateur 
band was undoubtedly a harmonic of 
either the 7.200 or 7.250 outlet of Radio 
Malaya. Other data in the letter in- 
cluded—“Our short-wave senders in 
Singapore are directed north to the 
Federation of Malaya and to our sta- 
tions at Malacca, Kuala Lumpur, and 
Penang for re-radiation on m.w. for 
local consumption. We do not inten- 
tionally cater to listeners outside Ma- 
laya but we are always extremely 
interested in reports from other terri- 
tories. The short-wave station at Ku- 
ala Lumpur is a general radiator to 
cover outlying areas in Central Malaya. 
Next year (1951) will see considerable 
increase in transmitters, power, cover- 
age, and program time from all sta- 
tions in Singapore and the Federation 
of Malaya, and then a general list of 
transmitter information will be circu- 
lated.”” Listed for Singapore in current 
use were JT1 , 740 kce., 8 kw.; JT2, 620 
ke., 10 kw.; JS2A, 7.250, 8 kw.; JS3A, 
6.135, 5 kw., and JS3B, 4.780, 5 kw.; 
Kuala Lumpur s.w. was listed 6.025, 
1 kw. 

The 7.200 and 7.250 outlets noted by 
Cox, Delaware, recently in parallel 
with news 0630. 

Malta—Radio Sweden FBS, 
Middle East, is now on the air 2300- 
0115, 0430-0830 on 7.220, 11.895, 15.125; 
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2 ae em. Orig. pac 
. $3.95 oe “a4 VHF TAX! SETS AND WALKIE-TALKIE 
OIL FILLED ‘ t w < lete wit t ' t. et ‘ RF AND AF SIGNAL TRACER 82-5. Tiny 
‘ r ' xt Ne for de A dual vibrator gives beautiful 1400 CPS tone 
\ t H i t i with harmonics to 40 me. NEW, with 
NEW $2.89 | Stinanra Ont $79.50 | xcnomatic ‘and incts 79¢ 
10-METER FM TRANSMITTER-RECEIVER I f s 24 ‘ A‘ i dowr CMX AUDIO AMPLIFIER. « AG t be i 
\ I t. t t x Wirth t j l W St Orie f ae put— 
2 { i " Only ; $4.95 omy ‘ a 4.1 
re t ket < Nice 
BC-347-C Bb Amy pecia . ' 
! Lb ' = AE . b . NEW, with tubes $2.95 
fe | I se ~ 1 au i 
| i PSG and y ul 1D-6A/APN-4 LORAN INDICATOR. ¢ 
‘ ‘ 4 I pust whe \ pa u t Dou K 
‘ i ' a \ t un 
| 2 ! I " a 5 7 : “ ‘ - 4 ! ! 
-< v } $24.95 us it 1 I Good used, special i 29 ‘ t $71 95 
BABY WINCH. —" D Brand new $3.45 . 
! ' ha j he tl . ZA-TEST OSCILLATOR CDI i feed - : 
i lng : . tie nd 1 ‘ t put. . BC-375-E TRANSMITTER, KC to 12.5 1 vith 
1 , } ks on ¢ I bratiz i tunir . with at . pa 
I t toot! y put I plast ! ptior t r la ! 
‘ ~ , — Rotk i ! and } t Me : h, capa conve ’ peratior th At 
} pped i i} i , ke, I , ket, ete rand new, powe apply hl hea ke and $ 
t t 4 mo 1 . orig, pack 49c relay Brand new, export packed, complete 75.00 
WANTED! 905 S. VERMONT. AVE. 
seer Spare Surplus Equipment and Tubes, “ mt LOS ANGELES 6, CALIF. 
ynomotors, Recvrs, Xmtrs, Test Equipment. 
Send list, stating condition and rock bottom ALL PRICES FOB LOS ANGELES. CALIFORNIA BUYERS ADD SALES TAX 
_— . MINIMUM ORDER $2.00 
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3430 RPM 


Ampere 


PIII IAA IIA AAA AAA SAASASISASSACN. 
) Timely Specials— 

¥ =6—~Prices Still Way Down! 
RR OR RR OE 


While they last! 
400 Cycle Motor Generators! 


Holtzer Cabot type MG 218 
Motor: 115 Volts D.C. @ 2.3 Amperes, VY HP, 


kkk 


Generator: 110 Volts A.C., 400 Cycles @ 1 


Complete with hash-filters, etc. 


rice $49.50 


These are 


220,000 2% WW5 
95,000 1° WW1 
92,000 1% WW3 
84,000 2°, WW4 


80,000 1% WW4 


11,000 1% WW4 
10,000 1% WW4 
8,000 1% WW1 


800,000 1% WW5 
750,000 1% WW5 
700,000 1°, WW5 


700,000 3% WW5 


268,000 1°, WW5 
109,000 1% WW5 
54,500 1° WW3 
50,000 3% WW5 


26,500 1% WW3 
22.000 5% WW3 
20,000 14% WW3 
17,000 1 10%, WW5 
14,460 14% WW4 j 
500,000 1% WW4 
100,000 1% WW4 


53.96 '.° WW4 


53.32 12° WW4 
33.22 1% WW4 
23.29 1% WW4 
13.52 14° WW3 
13.333 1% WW4 
10.2 2% WW4 
5.1 1% WW4 


; Following sizes are $.25 each; $19.50/100 


PRECISION RESISTORS 


standard NATIONALLY ADVER- 
TISED BRANDS priced ridiculously low. All are 
brand new, non-inductive, non-aging wire- 
wound types, insensitive to wide temperature 
variations. Sizes not listed below can readily 
be made up by series, and/or parallel ar- 
rangements at a fraction of the cost of precision 


14 1% WW4 
12 1/10% Ww4 


Fellewing sizes are $.35 each; $27.00 /100 


600,000 1°%, WW4 
125,000 1°, WW5 
120,000 1°, WW3 


Following sizes ere $.15 each; $12.50/100 


4,285 1/10% WW3 
2,500 5°% WW3 


$0.55 
55 


Fellewing sizes are $.10 each; $8.50/100 


4.35 1% WW3 


4 Ohm $0.15 


PRECISION METER SHUNTS-MULTIPLIERS 


15,000 Ohm $0.15 


Both above are wire-wound units 


etc 


sold at a price of only 


New! Flexible TV Flashlight! 


Consists of a thin 7” flexible gooseneck attached to 
small battery case with a pre-focused bulb at end of 
gooseneck. Light can be directed in the tiniest corners, 
around obstructions, inside grill, etc. The gooseneck canbe 
clamped cround pipes to direct light without holding 
lamp—leaving hands free—or stuck out of your pocket, 


One of the handiest flashlights we have ever seen and 


95 with batteries. 


154 Greenwich St. 


WRITE FOR COMPLETE CATALOG N-1! 


EDLIE ELECTRONICS INC. 


New York 6, New York 
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1100-1700 on 6.020 with 11.895 parallel 
at 1100-1200, and 7.220 parallel at 1200- 
1700. However, 6.015 has been widely 
reported in parallel with 7.220 in the 
2300 period, heard in USA. 

The 15.125 channel noted 0830-0900 
with QRM trom Rome's 15.120 outlet; 
relays “Radio Newsreel” from BBC, 
London, 0900. (Cox, Delaware.) 

Mauritius—Noted on _ 15.060V_ on 
Sunday with all-French program 
around 1050. (Pearce, England.) 

Monaco—Monte Carlo, 9.785 and 
6.035, noted 0300 with news in French. 
(Cox, Delaware.) 

Mozambique—According to ISWC, 
London, Lourenco Marques has Eng- 
lish broadcasts daily 2300-0100 on 
11.764, 9.766, 4.925, and 1100-1530 on 
9.766, 4.925. 

The Portuguese program was noted 
recently 0000 on 9.817. (Stark, Texas.) 
Lourenco Marques has returned to 
15.196V from approximately 15.370, 
noted 1200 to 1500 sign-off; all-Portu- 
guese; good level. (Grove, Ill.) Noted 
in Brazil; asks for complete reports on 
all stations. (Serrano.) Call is CR7BG. 
(Peddle, Newfoundland.) Heard in 
Britain as early as 1215. (Pearce.) 

New Caledonia—FK8AA, Noumea, 
measured 6.0346 recently; previous 
measurement was 6.0384. (Oskay, N. J.) 

New Zealand—Radio New Zealand 
now has a DX program on the first 
Tuesday of each month; it is called 
“This Radio Age” and is carried on 
ZL3, 11.78, and ZL4, 15.28; time of 
broadcast has not been learned but is 


presumed to be during the 0200-0530 
period. 

ZL4, 15.28, is now used parallel ZL3, 
11.78, from 0200, replacing ZL8, 9.62; 
also noted from 2100 onwards. (Balbi, 
Calif.) Cushen, N. Z., lists schedule to 
February 17 as 1300-1545, 0200-0530 on 
11.780; 1600-0145 on 15.220, and 1300- 
0530 on 15.280; however, by this time 
the sign-off may be 0630 if restrictions 
on electricity use have been removed 
as expected. 

Nicaragua—YNOW, 6.8396, heard 
1921; gave call in Spanish followed by 
American recordings; previous meas- 
urement was 6.8497. YNLAT, 7.6185, 
Granada, heard with music 1935; pre- 
vious measurement was 7.6156. YNDG, 
7.6445, Leon, heard with music 1845; 
previous measurement was 7.6486. (Os- 
kay, N. J.) 

Outer Mongolia—A station heard 
mornings on approximately 4.96 is be- 
lieved Ulan-Bator. (Balbi, Calif.) Also 
heard in Texas. (Stark.) The 8.400 
channel noted in Delaware 0645 in na- 
tive, weak-to-fair. (Cox.) 

Pakistan—The 9.645 outlet is fair in 
Chicago at 2100 with news. (Grove.) 
Noted on this channel as late as 2200. 
(Lane, South Dakota.) And as early as 
2015 (in native). (Navarre, Texas.) 
Heard with news on 15.335 at 2100. 
(Fargo, Ga.) The 41-m. outlet measures 
7.1402; noted 0700 with news, parallel 
measured 11.5782 and 11.845. (Oskay, 
N. J.) The 9.645 outlet noted 0800-1000, 
news 0825; QRM’d by VOA. (Dary, 
Kansas.) Heard on 11.5782 with news 


A NOVEL LAMP 
By JAY J. LUCAS 


HILE shopping at a surplus radio 

supply store, my XYL spotted a 
304TL and exclaimed: **Now isn’t that 
cute!’ She wasn’t referring to its char- 
acteristic curves, either. Aside from its 
filament requirements, I agreed that, 
for the price, it was plenty cute. So, 
with utter disregard for our financial 
conditions, I laid out the best part of 
a buck and carried out a 304TL. 

Considering the filament current re- 
quirements, it was quickly decided that 
the best way to “light it up”’ was to use 
a 60 watt bulb. A little more inspira- 
tion of this kind led to the design of 
this unique lamp. But after reading 
Guy Dexter’s article, ‘“*Putting the 
304TL to Work,” the 304TL was care- 
fully stored for future use and a 304TH 
which had previously died from ‘*kilo- 
wattitis,”” was withdrawn from the 
scrap pile. 

A 2x 2x 4 metal utility box serves as 
the “‘chassis.”” The top cover plate was 
drilled to take the base pins. The tube 
is held in place by soldering the pins 
to the cover plate. To mount the socket, 
a heat-dissipating plate connector was 
modified by sawing most of it away, 
leaving only the small shoulder with 
the set-screw. This forms a bushing to 
mount the socket onto the plate con- 
nection. The connecting wire was run 
into the socket by drilling a_ hole 
through the side of the cap. The wire 
was passed through this hole, and along 
side the tube through a hole in the base 
cover plate, close to the tube. The line 
cord enters the base through a hole in 
the rear. As. p. s. t. rotary switch, fitted 
with a National HRS-1| knob, eliminat- 


ed the need for a switch-type socket. 
(Using a switch-type socket might put 
undue strain on the glass during **on- 
off” operation). A 60 watt bulb and a 
shade with a bulb-clamp completed 
the construction. 

Although it is advisable to handle 
the lamp carefully during construc- 
tion, it is fairly rugged and will with- 
stand the usual handling without dan- 
ger of “letting the vacuum out.” 


—w0- 


Over-all view of the novel “ham shack” 
lamp built from surplus xmitter tube. 


~ 
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RADIO & TELEVISION NEWS 


1015: on 15.27 at 0110 with news for 
E. Bengal. (Pearce, England.) 

Peru—-OAX4Z, 5.898, Lima, noted 
2050 with classical music; previous 
measurement was 5.894. (Oskay, N. J.) 

Philippines—DZH6, 6.030, and DZH8, 
15.300, Manila, “The Call of the Ori- 
ent,” closedown 1015; frequently asks 
for reports. (Neeley, Calif.) DZH8 is 
heard in Calif. signing on 1800 to 2000; 
announces DZH6, 6.03, in parallel; sig- 
nal fair; mostly religious programs. 
(Balbi.) 

Radio Philippines, 9.500, Manila, 
noted in England 1040-1100 when has 
news and signs off 1107 after program 
preview for next day. (Pearce.) 

Poland—Warsaw is reported on a 
new channel of 7.205 to 1600 closedown 
(Radio Australia.) The 9.525 outlet re- 
cently was audible around 1920 in 
Texas. (Stark.) 

Portugal—Lisbon, 6.374, is excellent 
nightly to 2100 closedown. (Leary, In- 
diana.) 

Portuguese Guinea—A World Radio 
Handbook Bulletin says CQM7, Bissau, 
is operating over 6.993 daily 1630-1800; 
power 1 kw. However, Bellington, N. Y., 
and Oskay, N. J., have heard Bissau 
recently on approximately 5.839 to 
1800 when closes with “A Portuguesa.” 
Was measured by Oskay as 5.8392. 

Portuguese India—Radio Goa oper- 
ates on 9.610 daily except Sunday 2030- 
1230; Sunday schedule is 2130-1230; 
English on weekdays is 2030-0430, 0730- 
0930, and Sundays 2300 (Sat. EST)- 
0330, 0530-0730. Reported heard in Eng- 
land on 9.608 to 1215. (Rag@io Australia.) 

A new 10 kw. transmitter soon will 
be put into service. (Radio Sweden.) 

Roumania—Bucharest, 9.252, noted 
afternoons; news 1500; leaves the air 
1600. (Maurice, N. Y.) Has improved 
signal lately. (Cox, Delaware.) 

Saudi-Arabia—Djeddah, 11.950, is 
heard at good strength at 1300, closing 
time varies 1340-1400. (Radio Sweden. ) 
Still noted in Arabic nightly around 
2300-2330 on 11.95, 11.75 (best). (Bel- 
lington, N. Y., Stark, Texas.) Heard 
in Britain on 5.975 in Arabic 1230 
(Pearce.) 

South Africa—Radio Australia lists 
these current SABC sche dules Johan- 


nesburg “A” (English), 2345-0130, 0900- 
1130 on 7.220, 0315-0710 on 9.870, 1140- 
1605 on 4.800. Johannesburg “B” 


Afrikaans), 2345-0130, 0900-1150 on 
7.270, 0315-0710 on 9.520, 1200-1605 on 
4.890. Cape Town “B” (Afrikaans), 
2345-0130, 1200-1605 on 5.890, 0315-0710, 
0900-1145 on 9.610. Pietermaritzburg 
carries “B” (Afrikaans) programs on 
same schedule as Cape Town. Johan- 
nesburg “C” (commercial—‘“Springbok 
Radio”), 2345-0145 on 7.290, and same 
channel 0900-1100; 0145-0900, on 9.600, 
and 1100-1600 on 4.940. 

This list may not be complete as on 
Sundays most transmissions start 0155 
rather than 2345; Saturday closings 
usually are 1645 rather than 1605. 

Southern Rhodesia—Salisbury is now 
scheduled 0400-0615, 7.280; 1000-1500, 
3.320, 6.018, 9.490. (Radio Australia.) 

(Continued on page 151) 
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—the NEW sackson Model TVG-2 


Service men the world over buy Jackson instruments for accuracy 
and simplicity of operation ..... And why not?..... Just look at the 
features incorporated in this new ‘51 model Television Generator: 


@ Continuously variable sweep frequencies over all 
TV and FM bands 
¢ Reversible single response pattern with base line 
or double pattern 
Adjustable sweep width from 100 KC thru 18 MC 
Marker Calibrator continuously variable from 
100 KC thru 216 MC 
e Separate Crystal Oscillator for use either as a 
marker or calibrator 
@ Video Modulation Jack provides for picture or 
pattern modulation 
@ Marker Calibrator IF frequencies all on highly 
stable fundamentals 
¢ Multiple shielding of attenuators and circuits 
insures low leakage 
@ Complete Sweep and Marker Generators in one 
beautiful instrument 
@ Styled to match the famous Jackson Model 
CRO-2 Oscilloscope 


Truly another “Service Engineered” AVIS 7a cia sue tae 


electronic instrument. or write for free bulletin. 


JACK N Electrical Instrument Co. Dayton 2, Ohio 
In Canada: The Canadian Marconi Co. 
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SERVICE MEN! 


We've “‘Scooped” these “Buys” for You! 


We're always on the lookout for savings to 
pass on to our Customers. They're especially 
welcome when prices everywhere are going 


“ PHILCO 
Model 7170 FM & AM Signal Generator 
A $97.50 Instrument for $64.50 


ae 
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A great help to every Serviceman. Ideal for 
both AM and FM use. No switching trouble be- 
tween bands, calibration accurate within + 1%. 
Exceptional stability. Drift not over 1, of 1%. 

SPECIFICATIONS 
Frequency Range 

R.F. (AM) 100 ke. to 110 me. (six bands) 

100 ke. to 170 me. 
400 cycles 
-6—1! volt (r.m.s.), depending 


R.F. (FM) 
Audio Frequency 
R-F Output Ampli- 


tude upon range 
A-F Output 4muii- ! volt (r.m.s.) approximately 
tude 
Sweep Width Variable from 4 ke. to 500 ke. 
Sweep Rate 60-c.p.s. (fixed) 
Calibration Direct reading (for AM) 
FM-Oscillator Fre- 60 me. 
quency 


Operating Voltage 
Power Consumption 25 watts 
Tube Complement 6C4 (1), 7F8 (2), 6X5GT (1) 


ORDER QUICKLY! 50 
QUANTITY LimiTeD OG 


e. 


110—1!20 volts, 60 cycles a.c. 


44 
ALL GLASS le ALL GLASS 


16FP4 BENT-GUN C R TUBE 


Fully Guaranteed, in Factory-Sealed Carton 


29° 
SPECIAL SPECIAL 


READY for SHIPMENT—ORDER NOW! 


f R t 7 witH RADIO'S 


ORDER MASTER 


1200 PAGE REFERENCE MANUAL 


Federated Purchaser 


* 66 DEY ST., NEW YORK 7, N.Y. « 
Dicey 9-3050 


NEWARK, N. J. 


5] 
ALLENTOWN, PA. 
EASTON, PA. 


114 Hudson St. 
1115 Hamilton St. 
701 Northampton St. 


CHAPTER NEWS 
Augusta-Camp Gordon 


Ralph S. Grist, General Coordinator 
of Military Services for the Southern 
Bell Telephone and Telegraph Com- 
pany, was guest speaker at the 
chapter’s October 19th meeting. He de- 
scribed the many problems incurred in 
meeting the large scale communica- 
tion demands made on his company by 
the armed forces during World War II. 
The quest to solve these problems led 
to the establishment of a “‘Coordinat- 
or’s” office. Mr. Grist also cited sev- 
eral interesting incidents whereby the 
services of his office were employed in 
furnishing communication demands. 

A nominating committee was ap- 
pointed by Chapter President Henry J. 
Hort as follows: Col. Kenneth F. 
March, Sgt. John W. Owen, Henry A. 
Wright, Lt. Col. William W. Rakow, 


Maj. Norman J. Kinley, and F. A. 
Saxon. 
The chapter’s November meeting 


was devoted to the subject of photog- 
raphy and its industrial and military 
applications. Capt. Roger L. Leonard 


and Lt. William F. Rockar, photo- 
graphic experts from Camp Gordon, 
discussed combat photography. 
Baltimore 


A tour of the Aberdeen Proving 
Ground featured the Baltimore Chap- 
ter’s October 25th meeting. Following 
luncheon in the post cafeteria, Colonel 
T. K. Vincent, Deputy Commander of 
the Post, welcomed the group and out- 
lined the routine for the afternoon. 

Highlights of the tour were visits to 
the Ordnance Museum, the Ballistic 
Research Laboratories, and the Super- 
sonic Wind Tunnel. 


Boston 


Maj. General Francis L. Anken- 
brandt, USAF, Director of Communi- 
cations, United States Air Force, was 
the principal speaker at the chapter's 
October 19th meeting at the Boston 
Naval Shipyard, Charlestown. Special 
guests of the chapter were members of 
the Volunteer Air Reserve Training 
Squadron, USAFR, and the Volunteer 
Electronics Company, 1-3, USNR. 

After dinner, the meeting was opened 
by Chapter President T. F. Halloran 
who introduced the two guest units. A 
round robin of self-introductions was 
held to introduce members of AFCA. 
Announcement was made of the ap- 
pointment of Edward A. Johnson, vice- 
president of the Barry Corporation, as 
the new Chairman of the Membership 
Committee. 

Capt. A. R. Taylor, USN, Chairman 
of the Communications Committee, re- 


This Association is a patriotic 
non-profit organization, with 
chapters in most of the larger 
cities, dedicated to developing 
and maintaining efficient person- 
nel, commissioned, enlisted, civil- 
ian, for the supply (including de- 
sign and development), installa- 
tion, maintenance, and operation 
of communications and electronic 
equipment for Army, Navy, and 
Air Force and their supporting 
civilian activities. It publishes a 
magazine “SIGNALS” at its na- 
tional headquarters in Washing- 
ton. Every American interested 
in any way in communications is 
eligible and invited to join. Dues 
are $5.00 per year. Application 
should be submitted to the secre- 
tary at 1624 Eye St., N. W., 
Washington 6, D. C., who will 
furnish details upon request. 


ported the formation of a subcommit- 
tee on Civil Defense Communications 
with Myron D. Chase, of the New Eng- 
land Tel. & Tel. Co., as chairman. A 
prospectus outlining preliminary plans 
for Civil Defense communications with 
a preamble listing data on trained per- 
sonnel and facilities available, and of- 
fering the talents of AFCA members 
in the New England area, has been sub- 
mitted to the Director of Civil Defense 
Massachusetts. 

Program Chairman Raymond B. 
Meader, New England Tel. & Tel. Co 


introduced General Ankenbrandt who 
addressed the meeting on “Air Force 
Communications—Electronics Prob- 


lems in Korea.” 
Decatur 


The Decatur Chapter met on Octo- 
ber 12th at the Decatur Signal Depot 
The Board of Directors presented the 
revised constitution of the chapter to 
the membership, which was adopted 
unanimously. 

The speaker of the evening was Lt 
Colonel Jack N. Nahas, Deputy Com- 
manding Officer of the Decatur Signal 
Depot. His talk, illustrated with mo- 
tion pictures, covered the geographical, 
political, and economical aspects of the 
Kingdom of Yemen. Colonel Nahas 
had represented the Army as a mem- 
ber of an eleven man diplomatic mis- 


sion to this small country of the 
Arabian League. 
New York 


A very interesting and colorful dem- 
onstration-lecture by C. N. Hoyler of 
RCA Laboratories Division, Princeton, 
N. J., was the feature attraction of the 
chapter’s October meeting 

In his talk on “A Glimpse into a 
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THE RADIO & ELECTRONICS HANDBOOK 


18 Sections, over 1000 illustrations 


' 
A great storchouse of kno | and nce, modulation, television, sound systems, recording, 
covering: Funda tals of radio and ¢ NICS, power supplies, antennas, transmission lines, me- 
" tube theory, resistors, Capacitors, trans ters, test equipment, testing, measuring, aligning, 
’ f s okes i s, d rectifiers, basic codes, charts, graphs, nomographs, formulas, 
its a t I i R.F. Amplifiers, standards, receiving tubes, transmitting tubes, 
erters, rectifier tubes, cathode ray tubes, regulator tubes, 


Send for RADIO & ELECTRONICS HANDBOOK TODAY! 


Television ... Complete! 


The VIDEO HANDBOOK 


RADIO & TELEVISION LIBRARY SET 


containing 


The BASIC KNOWLEDGE, TECHNIQUES & DATA 


of RADIO 
TELEVISION 
ELECTRONICS 
LEARN... PLAN...DO... 


. . . evervthing in radio, television and electronics with this 
famous Library Set containing two practical, thoroug! 
books The RADIO & ELECTRONICS HANDBOOK, 
edition, with complete data sections included; 
manual, The VIDEO HANDBOOK. 


in a handsome slip case. 


hand- 
second 
and Television 5 
Both books mounted 


Covers the fundamentals, theory, complete technique and on 


the job know-how, with all data, of radio, television and elec- 
tronics. Learn complete ground work; latest developments; how 
to plan, construct, install, test, I 


troubleshoot trace, 


t in all three fields 


align, engi- 
neer the most modern equipmer 
Entire set was written with instruction and reference for all 
levels by the same BOYCE-ROCHEI 
and illustrate electronic manuals for the Signal Corps 
25,000 sets are approved and 
panies, government agencies, shops, technicians and amateurs. 
You may SAVE ONE DOLLAR by sending vour order in now for 
the set, including “RADIO & ELECTRONICS HANDBOOK" 
and ““VIDEO HANDBOOK” in 


$10.90. (The two books alone 


Staff of experts who write 
Over 


used by leading trade schools, com- 


APPROVAL 
IF YOU WISH 


handsome slip case for only 
regularly cost $11.90 

with or 
while the offer lasts! 


Send vour order without money, but send it today, 


Improved, enlarged second edition 


cy AND MORE. 


$5.95 


Everything in television 


in one handy volume 


ON APPROVAL 


14 sections—over 800 patterns, pictures, drawings, schematics and charts. 


Teache levision and provides compl ondensed 
handbook ter ¢ oO all phases, with pictures, 


IF YOU WISH 


f= = == FREE EXAMINATION COUPON @ 2 = = 3 
BOYCE-ROCHE BOOK CO., Dept. 11 


<= 
= 
S&S 
a 
= 
S 


S 
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$5.95 


ON APPROVAL IF YOU WISH 


N draw "Ss, and d ee. ou 
| Teutvision ay ns q the b : ~ a ¢ k. ¢ 


; 1 the akeur vision signal, how the Please send me The Radio & Electronics Handbook, 
i receiver accepts and passes the signal through, how price $5.95; or The Video Handbook, price $5.95; 
a } 4 l, a em -l or Both Books In Handsome Slip-Case As Illustrated 

the picture is ae pe ow the transmitter works, price only $10.90 on this special offer. (Save $1.00. 
how to operate a television station, how to produce Send me book(s) I have checked, for 10-day total ap- 
a show. camera and control room techniques, color proval reading. In 10 days I will remit full price(s) plus 


K! a 1 tn ’ % ' , + r , ] 
probiems, etc. Complete coverage Of antenna seiec- 
tion and installation techniques. How to eliminate GOOD ONLY WHILE SPECIAL OFFER LASTS 
ghosts, interfere , and noise. How to build up the OO ERE 
signal in low st gth or poor locations, etc. A com- 
plete handbook of fault description, troubleshooting, {1DDRESS 
alignment instruction, with charts and pictures. Pat- . ’ 
: ( 
tern pictures for adjustment, positioning, width and CITY ZONI STATE 
height controls, focusing problems and many com- — POSTAGE! We e if y ae Se . 
: ev back ame re : aii 
mon faults peculiar to modern sets, AND MORE. ¢ 


SEND for VIDEO HANDBOOK TODAY 


; = 
will quickly under- 


Princeton, New Jersey 


postage or return book(s) postpaid. 


$5.95 e BOYCE-ROCHE BOOK CO., 
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Not a kit, but a complete chassis 
assembled and checked 
by professional experts 


A costae why 
ourRCA 630 | 
chassis is your 
best TV buy! 


Contact us immediately 
for low price of this 
unbelievable buy! 


manufactured by 


| 
I RAD TELEVISION CORP. 


sold by 


"padtec DISTRIBUTORS, INC. 


a division of TRAD TELEVISION CORP. 


Dept. 12N, 1001 First Avenue Asbury Park, New Jersey 
Asbury Park 2-7447. In New York, WOrth 4-1197 


FOR BETTER TOWERS 
AT LOWER COST! 


Ask about AERO 
° COST LESS 


Because Aero Towers are air- 
craft-designed, lower manu- 
facturing costs offer you a 
lower price. Lower weight and 
lower shipping costs are 
passed on as savings to you. 


LAST LONGER 

Coated INSIDE and OUT. 
DIP-COATED process keeps 
Aero Towers bright and new. 
Rust resistant. Will not brown. 


e EASY TO CLIMB AND 


Strong electric aircraft welds 
at EACH joint {not just one or 
two} prevents sway. Provides 


sturdy safe ladder-like cross 


members. 


e QUICKER TO INSTALL 


Aircraft precision tolerances 
assure accurate fit of compo- 
nents. Light and easy to erect. 
Strong durability assures 
customer satisfaction. 
Jobber Territories Open 
Dealers—Write for FREE Booklet 


AERO TOWER DIVISION 
Knepper Aircraft Service 
1016 Linden Street 


Allentown, Pa. 


1. 30 tubes—27 tubes, 
3 rectifiers 
2. AFC horizontal hold, featuring 
Syncrolok 
3. High voltage doubler circuit 
4. Maximum brilliance with any picture 
size up to 19” 
5. Co-channel sound, featuring good limiting 
for maximum noise immunity 
6. Keyed AGC (using extra 6AU6 tubes), mini 
mizes airplane flutter, keeps picture level 
constant and uniform when switching from 
channel to channel 
7. Overall band width four m. c. for 
definition and picture crispness 
8. Original 630 syne chain for maximum picture 
Stability 
9. Molded condensors throughout 
10. omplement of electrolyt 
fiec nN original design 
ocus Coil and yoke assembly with remov 
plugs for easy servicing 
lity video ampli tio 
ntrast range for full 


maximum 


CS aS speci 


Same chassis used in highest-pr 

sets and custom installations 

14. Complete with mounting hard: 
ware ready for installation 


SHOOTS TROUBLE 
FASTER! -3tiee% 


MONEY FOR YOU 
ON JOB OR AT 


SERVICE BENCH! 


PRICE 


$9.95 


at distributor 
or postpaid, 


% State 


Aignalette 


MULTI-FREQUENCY GENERATOR 


in radio service work, time means money. Locate 
trouble faster, handle a much greater volume of work 
with the SIGNALETTE. As a trouble shooting tool, 
SIGNALETTE has no equal. Merely plug in any 
110 V. AC-DC line, start at speaker end of circuit 
and trace back, stage by stage, listening in set's 
speaker. Generates RF, IF and AUDIO Frequencies, 
2500 cycles to 20 Megacycles. Also used for Checks 
on Sensitivity, Gain, Peaking, Shielding, Tube test- 
ing. Wt, 13 oz. Fits pocket or tool kit. Satisfac- 
tion, or money back! See at your distributor or 
order direct. 


Chippard 


QUALIFIED JOBBERS WRITE, WIRE 
FOR DETAILS. 


Instrument 
Laboratory, inc. 


Research Laboratory,” Mr. Hoyler first 
reviewed the various steps in the de- 
velopment of modern electronic com- 
puters. He demonstrated some of their 
applications by means of laboratory 
models. Next was shown an improved 
electronic computer utilizing a crystal 
controlled oscillator. With this device, 
it is possible to ascertain electronically 


speeds of very fast moving objects 
such as shells fired from a gun or 
guided missiles. As a demonstration 


of this effectiveness, Mr. Hoyler let a 
small metallic ball roll down an in- 
clined plane between two coils of wire 
separated about a foot apart. The 
electronic computer showed on lamps 
the exact intervals in thousandths of a 
second required for the ball to travel 
the distance between the two coils. 
The basic elements of color televi- 
sion were shown in another laboratory 
model by Mr. Hoyler. The field 
quential method of producing televi- 
sion was first demonstrated by means 
of a mechanical laboratory model fol- 
lowed by the RCA method. It is be- 
lieved that all those present learned a 
great deal about the advantages and 
disadvantages of color television. 


se- 


Pittsburgh 

Plans for the year, designed to at- 
tract additional individual and group 
members, were made at the Pittsburgh 
Chapter’s October 10th meeting in the 
Bell Telephone Company auditorium 
The program schedule, submitted by 
Sylvester C. Stoehr, chairman of the 
arrangement committee, includes the 
following: tour of the Copperweld Steel 
Company plant at Glassport; address 
by Colonel Arthur Pulsifer, Chief Sig- 
nal Officer, Second Army; demonstra- 
tion-lecture by Dr. J. O. Perrine, as- 
sistant vice-president, AT&T Co.; 
discussion of military procurement by 
a representative of the Department of 
Defense, Washington; tour of the new 
RCA plant at Canonsburg. 

Donald Phillips of Western 
Telegraph Co. gave a most interesting 
resume of plans being made by the 
communications division of the Civil- 
ian Defense Organization. 


Union 


Washington 

The first of a series of meetings 
scheduled by the Washington Chapter 
took place on October 18th with Major 
General Spencer B. Akin, Chief Signal 
Officer of the Army, as the guest 
speaker. Rear Admiral Stanford C. 
Hooper, “father” of Navy radio, ad- 
dressed the chapter at a_ luncheon 
meeting on November 16th. The Jan- 
uary meeting will feature a discussion 
of controls, allocations and priorities 
by H. B. McCoy, Assistant Administra- 
tor of the National Production Author- 
ity for Industry Operations. 

In his address on “Communications 
in Korea,” based on his recent survey 
at the front and in the area of Signal 
Corps operations, General Akin em- 
phasized that the imperative need of 
the Army Signal Corps in combat mili- 
tary communications is to have enough 
trained specialists who are familiar 
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FIVE 
VITAL 
QUESTIONS 


What does color television mean to me? 


Am | missing out on any of the newest develop- 
ments in AM-FM-TV? 


Can | honestly say | am ready to cope with that 
new amplifier — oscillator — receiver — cali- 
brator — converter — ? 


@ Where can | get designs for lowest cost build- 
ing of my own rig? 


@ What one source may | turn to for authoritative 


by senting, Be s re mN NEWS’ 
paper shortages won't cause you 16— ‘bre m|l keep you 
miss a single vital issue! Use the sharp : all phases of 
handy order card facing this page. electronics! 


SUBSCRIBE 
TODAY! 


COMING IN THE BIG FEBRUARY ISSUE — “TELEVISION STATUS 1951” 
—A complete summary of 1950 events. Plus revealing advance in- 
formation concerning television in 1951! 


«t Day, 


“'&, 


\iend 
Ry 
MPann:? 


‘NG o& 
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These Men are Getting 


PRACTICAL TRAINING 


-. 


«| be 
_ 


eee 


**'« 


. fase €< 
we, i 


ELEVISION- 
RADIO 


ON REAL 
TELEVISION SETS 


RADIO RECEIVERS 
F.M. RECEIVERS 


in THE GREAT COYN E 


Big opportunities are waiting for men who know 


the practical and technical end of Television and 
Race. That's what you get at COYNE—besides 
practical Shop Tr e LP en Electronics and 
other branches of this giant field. Remember, Tele- 
vision is the fastest growing opportunity field 
today, and Radio is one of the biggest. 
4s ” 

NOT “HOME STUDY” COURSES 
All Coyne Training is given in our mamouth Chicago 
training shops. We do not teach by mz ail. You train 


on actual equipment, under frie 
Previous experience unnecessary. 
employ Coyne trai 


START NOW— PAY LATER 


Come to the Great Shops of Coyne in Chicag: 
Established 1899—now in our 52m , Oldest, 
largest, best equipped school of its ’ Amer a. 
Fully approved for G.I. training F inance plan 
for non-veterans. 


MAIL COUPON FOR FREE BOOK 


Send today for big new bo 


lly instructors. 
Handvede ef fen 


obligation. No salesman 
will call. Get the facts now! 


COYNE": 


ELECTRICAL & TELE- 
VISION-RADIO SCHOOL 


An institution not for Profit 
500 S&S. Paulina St., Chicago 12 
Dept. 11-1K 


—— eee 
B. W. COOKE, Pres. 
COYNE Electrical, & Television-Radio School, 
500 S. Paulina Street, Dept. 11-1K, Chicago 12, IIL. 


i Send FREE BOOK and full d s on Televi 

ss n-Radio ¢ ir 

I NAME WETTTTTITTITITIT TL 
ADDRESS.. 

t city... Sererrr errr ee TATE..cccccccese 
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with the capabilities and limitations of 
the electronic, radio, and wire com- 
munications equipment supplied to the 
war theater. 

With enough trained communication 
specialists available, the Chief Signal 
Officer told the group of approximately 
250, his observations in Korea showed 
communications for the Army opera- 
tions both in the front lines and in the 
divisional and rear echelons had oper- 
ated successfully, both in the use of 
short-range handie-talkies and walkie- 
talkies and the higher-powered SCR- 
300, 193, and 399 stations, and in the 
installation of radio relay systems 
which overcame the transmission 
stacles of the mountainous terrain 

“No major changes are indicated 
our present long-range Signal Corps 
research and development program,” 
General Akin stated, bringing out that 
the Signal Corps equipment had met 
all tests of combat in Korea. ““The new 
equipments that are now coming out of 
this program or already rolling off the 
production lines (to join the new mili- 
tary field wire WD-1 which proved so 
successful in the Korean fighting) will 
insure that our troops will continue to 
have the most modern and effective 
type of military signal communications 
that can possibly be devised,” he said 
Providing enough highly skilled 
sonnel, which had been greatly 
during the previous peacetime 
omy” period, “is our big problem,” the 
Chief Signal Officer reiterated, and the 
training of technical specialists for the 
Army in the Signal Corps schools is 
imperative. 

The Signal Corps plunged into action 
immediately upon the outbreak of hos- 
tilities in Korea, General Akin related, 
and shipments over the tremendous 


ob- 


per- 
limited 
“econ- 


10,000-mile supply route began at once, 
after he had asked the Far East 
Command for its supply needs 
was “complete coordination of all 
communication facilities available to 
the Army, Navy, and Air Force, the 
Chief Signal Officer emphasized. 

At the luncheon the national direc- 
tors of the AFCA, who held 
meeting during the day to make plans 
for the next national convention in 
Chicago at the Drake Hotel April 19- 
20, were the guests of honor. Theodore 
S. Gary, vice-president of Automatic 
Electric and national AFCA president, 
was at the head table at the luncheon 
Other head table guests were: Maj 
Gen. K. B. Lawton, Deputy Chief Signal 
Officer; Rear Admiral S. C. Hoopei 
USN, Ret Brig. Gen. Wallace B 
Smith, who commands the AACS; Capt 
W. D. Ammon, Deputy Chief of Naval 
Communications; Vice-President and 
General Manager J. R. B. Crigler of 
the Chesapeake & Potomac Telephone 
Co.; Col. W. W. Watts, RCA Engineer- 
ing Division executive vice-president 
and AFCA national vice-president; and 
Col. George Dixon, AFCA executive 
secretary. Francis Engel, RCA Victoi 
Washington manager and president of 
the AFCA Washington Chapter, pre- 
sided at the 

Other 


There 


a special 


luncheon 
national AFCA 
the affair included Russell Cunning- 
ham, United Air Lines communications 
superintendent; Rear Admiral E: E 
Stone, of the Joint Chiefs of Staf 

liam H. Mansfield, secretary 
Southern Bell Telephone 
Co.; former FCC 


directors at 


é& Telegraph 
Commissioner E. K 


Jett; David Hull of Raytheon Manu- 
facturing Co.; and General Counsel 
Frank Wozencraft 

—i- 


Pretty Shirley Stolper poses with a DuMont television receiver which was the largest 
set displayed at the 3rd annual Television and Electrical Living Show held recently 
in Chicago. The screen is 30 inches and the set stands 7 feet high and is 5 feet wide. 
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SUPER SENSATIONAL 
TERRIFIC SAVING ON 
ANTENNA TOWERS 


ateet 


and + nfore 
t 


of a is quality is 


tower hardware, exe opt wruy 
Nished i adi large mst base ‘ 


$15.00 tal e 
$20.00. Double Potack 
$15.00 extra 
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two 4 Mfd 


h induct 
t led 


ADIO 


LINE FILTERS 


A TOAST TO You AND A New Yéar ak 
PI = : 


ow, 


SuPPLy 


TYPE “B’’—Ileavy duty line filter con 
sisting of 2 condensers and K. F. choke 
in plated stee Conservatively rate 


ie 
and 600 


‘Tooo-mile range. 9129-00 


4 lead broadcast band 


mit for unit 


Universal 


oscillator coil (can be converted 
to 3 lead type by addition of 
jumper) Ten for $1.00 


SCR 274N Command Set 
(Made by Western Electric) 
THE GREATEST RADIO EQUIP- 

MENT VALUE IN HISTORY 


intain of valuable equipment that in 


Ar 
clud eparate Communications Receiv 
e covering up to 9.1 C, 2 separate 40 
wa Transmitters including crystals. 4 
Zsv Dyna s (easily converted to 110yv 
AC’ operation l’re-Amplifier and Mod 
ulator Tuning Control Boxes, and 1 
enna “Co ipling Box comple vith RLF 

te 20 tubes supplied in all te 

$ ‘and Transmitter instantly de 
1 fror mounting racks for use in 
parate locations. Removed from unused 
aircraft and in guaranteed electrical con 


dition. A 


super value 


at $59.95 complet: 


“P.M. SPEAKERS" 


type PM Speaker in 

enclosed crackle fin . 

metal cabinet. This —_ 1 
speaker and case match bi * 
communication receivers, | 
and in addition make ber | 
fect intercom remote | 
tions. Our price $4.50. With ® |i. 
output transformer $4.95 ~~ 
SPEAKERS T hese PM 
speakers are the finest that are available 
All have heavy oversize Alnico V magnets 
3% $1.15 6 for $6.60 
4 $1.15 6 for $6.60 
5 $1.10 10 for $9.50 
6 $1.50. 6 for $8.70 
6x4" Oval $2.10 6 for $10.80 


6 for $42.00 


WE ARE LOOK- 
ING FOR TUBES 


and other surplus. 
Large or small quan- 
tities. Send your list for our 
bid. 

We especially want BC654 and 


SCR284 components. 
SUPPLY, 


ee at 4 amps volts. Perfect for re 
. frigerators, oil burners, power supply in 
put or signal generators or to block out 
aul almost any inte ence you can think of 
700 value | Suber special $5.00 
fo BD GP. ccnccdntcs0s000s0n0e0e00 s 
NEW G-E TRANSMITTER Supreme Instrument Corp. 
BCID! ‘eransuitters, export packed, com, | Medel 592 SPEEDTESTER. Net 
Oly Sieler Gontersion tnatructions -s200-00 | just 20,000 ohms per volt, but 
Hi ti2 1 t4n wv he :24 receivers sold 
with the abo rat smitters 


25,000 ohms per volt 


The world's most sensitive voltohmmeter 


The finest multimeter money can buy. 
Tops” in quality, accuracy, complet 
coverage and speed of operation 44 
ranges at your fingertips 1 Microampere 
to 14 amperes Either 100 ohms per volt 
or 25,000 ohms per volt 
meter sensitivity, in 7, 
stantly available. 0.1 to | T > | 
140) — D.C. SS CVoolts % © Se 
ohm to 50 megohms. | mews 
o removal of test prods |e 
neces yl pair pin . 
f 
jack r all range In — 
Regularly $58.05, we I. S\ha-| 
are offerin hese PRSe.) Pom } 
Ey | 
brand ne te sfora it RoE | ’ 
limited time nly GO oD oil | / 
8.95 = 


$6.95 TAKES ALL THREE 
BIG BARGAINS "E" 


i. AUDIO AMPLIFIER trand new 
push-pull output triode amplifiers having 
2 of the valuable and scarce ouncer type 
audio transformers that sell for over $10.00 
apie Neat aluminum case, fully en 
closed F n 6 inches). Vet 
fect ’ s em phone am 
plitiers, mike amplifier or signal trace 
amplifier fo testing radio sets A sens 
tional bargain at only $3.40 each 


2. BANDSWITCHING TUNING TURRET 


made by Western Electric, Covers 4 bands 
above 100 Mé¢ All coils wound with #14 
silver-plated wire Complete with tuning 
condensers and powerful electric driving 
motor ONE OF OUR MOST TERRIFIC 
VALUES—ONLY $2.95 
3. CARBON MIKE with Push-To-Talk 
Switch and Gold Plated Carbon Lapel 
Mike. Combination offer on both 
mikes « «98.75 


SCR610 portable 6, 12, and 24 Volt crystal 
controlled transmitter receiver with built-in 
loudspeaker on receiver, Complete§§9.95 


receiver in guaran 


‘ransmitter 


on complete with remote con 
trols, antenna and mike. No conversion 
necessary to license for taxicab use A 
natural for any 2 meter use. $100. 


REMOTE pedal UNIT— 
Aluminum case 4 x @ 
containing revolut ion. counte 


2 potentiometers, triple ae 
switch, 4 knobs, phone jack 
and gear mechanism. Includ 
ing 8 prong JAN connector to 


tit box—$1.39 


The BUFRAD 


Model 
BRS portable indoor 
antenna adjusts easily 
to any channel and any 
Station direction Tri 


ple-chrome-plated brass 
pole Antique finished 
base with felt pad to pre- 
vent cratching furniture 
Can also be readily installed 
attached to ceiling 

base up. 300 ohm line 
nished Your cost $3.50. 
Lots of 12 at $3.00 each 


SIGNAL CORPS INTERCON- 
NECTOR RELAY BOX 730A 


Bell, 
s 


This valuable unit, made by 
known by t 


and more 


ig 
nation BC6 is encased in a highly pol 
ished aluminum cas € Le anc 
contains 1 mfd of condenser capacit 
sensitive relays resistors me terminal 
trips. Order several at the giveaway price 
GE GEE ccccecsoseseses ° 95 


219-221 Genesee St., Dene ams 


CYBERNETICS! 


RTi463 12 Stage Electronic Brain con 
taining 3-—-7F7, 1—7Y4, TN7, 4 poten 
tiomete numerous filter and 
bypass condensers, filter ss, Dower and 
audio transformers, and six sensitive plate 
elays A military development that pro 
vided amazing stepl control proportiona 
to correction required, in the original ap 


plics 
multistage 
ohm 


This phenomenal unit, with its 
push-pull amplifiers and 
relays in bridge circuits, will 
accurately control any 3 operations, related 
or unrelated, in minutely adjustable 


six 
000 


imiquely quantitative variations in either 
forward or reverse directions. 9” x7"x® 
black crackle aluminum case Srand new 
in original carton $9.95 


Leapest -Purpose Neon Tester 


60 to 550 volt. Indicate all kinds of cur 
rent AC, DC, or RF, and comes com 
pl with instruction booklet outlining 


various tests on radio sets, including the 
location of fading, dead stages, shorts, and 
making screen-grid and plate circuit te 
35¢ ea Per doz. on attractive display 
card— $3.50 


SPAGHETTI 


Terrific Bargain in Spaghetti at lower than 
carload lot prices. 


Plastic Spaghetti made to U. 8S. Air Force 
Specs. Safe for 10,000 volts 

%” to 4%” diam fe per ft 
4 to %”" diam iYec per ft 
7/16” to %” diam Se per ft 
_y ; 10c per ft 
We can supply continuous lengths up to 


100’ clear or black in most sizes 


FCC AUTHORIZES RADIO FOR 
PRIVATE SERVICE! 


In the “‘Citizen’s’’ band neither code test 
nor technical knowledge is necessary 

Brand new General Electric 15 Tube 
Transmitter set A cinch for any experi 
mente to connect this unit for 110V AC 
operation from the instructions and dia 
gram supplied which cover numerous 
applications, including television Fo 
tho intending to use on car or boat a 
new dynamotor, exactly as originally sup 
plied costs only $15.00. Don’t fail to write 


fe FREE descriptive bulletin Order our 

RT-1248 for only $29.95 or two for $53.90 
SENSATIONAL BUY 

RT-1711 Brand New 12 Tube, 110 Volt Re 


ceiver-Indicator-Oscilloscope complete witt 
all tubes and power supply (Govt APAL 
Radar Set) Scope tube is equipped with 
a detachable calibrated screen $39.95 
SENSATIONAL, FASCINATING, MYS- 
TERIOUS SELSYNS. Brand new Selsyns 
1 by G. E. Company Two or more 
connected together 

work perfectly on “SY 
110V At Any ro . 
tation of the shaft ] ,? 
of one Selsyn and / 

all others con 

nected to it will rotate exactly as many 
degrees in the same direction, following un 


erringly as if the units were connected to- 
gether by shafting instead of wire. This is 
whether you twist the shaft of the 
master unit a fraction or a revolution or 
many revolutions, Useful for indicating di 
rection of weather vanes, rotating direc 
tional antennas, or controlling innumerable 
operations from a distance. Complete with 
diagram and instructions Per Matched 
pair $4.95. 


SIGNAL GENERATOR 


Genuine 
generator 


Laboratory 
Manufac 


type precision signal 
tured and sold for $68.00 
each in large quantities during the war by 
Northeastern Engineering Corp., one of the 
top manufactur electronic equipment 


rs of 


for the U. 8S. Govt. Five fundamental band 
starting at 150 KC. Strong harmonics up to 
120 M¢ Five step ladder type attenuat 

as well as potentiometer output control 
Regular 1000 cycle audio oscillator using 
vacuum tube, not a cheap neon sav oth 
audio oscillator Audio output separately 
available externally. Weight without pack 
ing material 16 Ibs 

which should show what 

a world of difference 

exists between this sig 

nal generator and the 

ordinary cheap oscilla 

tor used by the avers 

serviceman Complete 

with fused plug and 

coaxial output lead 


Super Special $28.75 
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INVENTORY SALE 
ALL PRICES CUT TO BONE 


Westinghouse Cuprox Restiaer 0.64 Amp. 
$11.0 


117P7, 9Sc; 


TUBES—0Z4, 79; 


GBLT. ww cece eee 35¢ 
12 BRAND NEW 10° PHONO RECORDS—Ass't 
Jazz—Pop—Hillbilly—Poikas  .. ° $1.79 
e Ft. 5 Wire Shie Idea « able with | Amphen n ¢ eX 
n for ‘3. ‘00 
7 Wire Shielded Cabie, 24 in. with Octal Mm us 
Cceccescsece 6 for $1.00 


U. S. ARMY GAS MASKS 


Has O.D. cx vered case suitable for lunch or tool bag 
and charcoal mtainer for use in refrigerators to 
eliminate fish or other odors. 

Rrand new—39¢ each: 3 for $1.00 


TRAN SMITTING PLATE TRAN SFORMERS 


st t Sam 
Shipping “weight 


$23.00—our price per pair, “$2. 98. 
33 Ibs 
Sig 11 Corps Phones—2 M. Ohms (8 M. Ohms 
BEM) cavcocccesesecesecccccosseeosess 1.00 
2 Ft. Ext. Cord (and Plug 40c 
OIL FILLED FILTER CONDENSERS 
1.—MFD—1000 working volts 6 996; 12, $1.75 
CD. 4 MFD. 600 v. Upright Bottom Lug. a9e 
TOBE TUBULAR ELECTROLYTICS 
20-20 MFD. 150 V 3S$¢ 30-30 MFD. 150 V.. .37¢ 
40-40 MFD. 150 V.. .39¢ 
Low-Loss Short Wave 3 GANG T.R.F. 
Lock Type Air Trimmer VARIABLE CON- 
Variable Condensers IDENSERS 


3 Pl.—12-15 Mmfd. .12¢| -900365 Con. 6S¢ 


7 Pl.—25-30 Mmfd. .1S¢/} 
8 PI.—30-35 Mmfd. .16¢] 
> 
10 Pl.—40 Mmfd.... .17¢)2-P-D.T. 


Ss 34 14 P1.—56 Mmfa 24c| TOGGLE 


27 Pl.—100-110 Mmfa nn, Wea ee 


SLIDE 


1S¢ 
4 PR. WAFER SOCKETS—S$1. 49 yer « 
5-6 PRONG WAFER SOCKETS 

100 ASST. SOCKETS—4-5-6-7...... $3 
1,000 OHM WIRE WOUND POTENTIOMETER - 
30 HY- ay hy CHOKE SHIELDED 


+ each 3e 
.. .- $2.50 per C 
oe oe © 
r $1. 3s 


oe ** 00 
Wire Wound hheostats $i 
can ER WIRE WOUN VARIABLE 20. * Onn 
8Sc per doz 
RCA 6 OHM POWER RHEOSTATS 


...28e: 7 for $1.00 
GEN. ELEC.. WESTINGHOUSE, etc., 60 CYCLE WATT 
HOUR METERS, used, ‘ondition, 


‘ 
5 Amps. $3.95 
"12 for $1.00 


%, ‘or 


PIEZO CRYSTAL HOLDERS © ith cover 


Grind your own crystals Pure Brazilian Quartz. all 
zes and thicknesses—14 Ib. package $1 


gaol ang Switches 
s. 3 band.30c 6 gang. 4 pos. 4-5 band.40c¢c 
Trimmer-Padder Agst.—al! isolantite—si es, dual 
triples—100 asst. pieces. . $2.25 
Philco push button Rotary Switch Double Pole... .35e¢ 
ATTENTION: Prospectors mae ye yee Hidden Treasures! 
Construct a U.S. Army Type of allie Mine Detector 


Amplifier. Amplifier unit fae tubes and bat 
teries) with cables, headp and jack. Army 
wiring diagram. Type AN P RS. 4 $1.9 
RCA Ass't Mica By-Pass Cond. .001, .002, .0025 
CR. Ree ee eee 95c 
8 or 9 Gang Push Button ‘Switeh ececeseecoocs 59c 
DRILLED CHASSIS FOR 5-6 tubes 5”x10”"x1l9”. .2S¢ 
PHONE JACKS—OPEN & CLOSED AUTO 18c¢ 
NATIONAL 20 MFD—450 VOLT CAN FILTER 
CONDEN F 
EBY SPEAKER VO! CONTROT—60° OHMS 
SALE—P BONO as ORD ~ BU _ 12”— re 
10” 1Sc "20¢; 12 e 
4 Post b> = ir val Strip with Lugs & Screws... 
ts « eee ° ° 
IRC—300 Watt—200,000 OHM Wire Wound Res. 95c 
6 Prong Amphenel Sockets - $4.00 per ( 
AMERTRAN Bate gee ed Thmeronman.- 63 V 1 
Amp. Enc: Is« tite Terminal P s $1.50 
os XMITTING AUDIO XFORMER—For < mee 
Moc selaher 5 6400 / 1600—Sec 5560 
ory MA. met $75.00..... SPECIAL $2. 49 
aAmanTene Agee OUTPUT XFORMER—Pri. 10.000 
@ 15 Sec, 300, 6-1 Rati $1.4 
AMERTRAN MIXER AUDIO NOSEER ri. 600-10.- 
OOO OMMS ccccccccccccsesccscsccces $1.00 
156-1 RATIO VERNIER DIALS— 4 in., % in. Hub.3Se 
LINE VOLTAGE netes ELIMINATOR— Plugs in Re- 
tween Radio and Ele ~ = TREE 35e¢ 
cenvenees VELVET VERNIER DIAL_1/4 4 in. Hub, 4 
jiam. Silver ated eee $2 
12 in. MAGNAVOX SPEAKER, 2500 Ohms. . $2.95 
HEARING AID CORDS—Assortment of 12 for $1.00 
ov-enes Cone ASST.—25 Cans, Bake., Paper, 
GER, ce ecensoccecscoesescccccscsee +++$1.00 


MINIMUM ORDER $2.00—NO C.O.D. 
SHIPMENTS—PLEASE INCLUDE POSTAGE 


NEWARK 
SURPLUS MATERIALS CO. 


Dept. JA 
324 Plane Street NEWARK 1, N. J. 
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Fig. 8. Detailed wiring of two pairs of 
double jacks (in “normalled” position), 


from the patch cord the action illus- 
trated in Fig. 9C will take place. Here 
the swingers are lifted from contact 
with the normal springs and the cir- 
cuit is broken, as far as the normal 
springs are concerned. By inserting a 
double plug the program would con- 
tinue if one end of the patch cord were 
inserted into the output jack of the 
preamp and the other end into the line 


with only one side of the line indicated. amplifier input jacks. There are many 
This same technique is used through- cases where it is desirable to break 
out the diagram of Fig. 5 to show the’ the circuit at this point, either for 
jacks and their use in the entire measurements or to introduce the sig- 
system. nals from an audio oscillator, ete. 

When the double plug is inserted Another use is found in the inclusion 
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when using channels 3 and 4, and the solid curves when using channels 1, 
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Fig. 6. Frequency response curves for the AE-2 equalizer. Dotted curves are obtained 
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Fig. 7. The line amplifier. Quality transformers are required for optimum results. 
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RADIO & TELEVISION NEWS 


THAT GOOD LOOKING OLD CONSOLE— 
REPLACE THE OBSOLETE RADIO 


with a modern, easily installed 


ESPEY AM/FM CHASSIS 


and your favorite console is ““right-up-to-date“’ 


Rated aon excellent 
instrument by Ameri- 
ca'’s foremost elec- 
tronic engineers. Ful- 
ly licensed under 
RCA and Hazeltine 
potents. The photo 
shows the Espey 
Model 511-B, sup- 
plied ready to play. 
Equipped with tubes, 
antenna, speaker, 
and all necessary 
hardware for movunt- 
ing. 


NEW FEATURES—Improved Frequency modulation circuit, drift 
compensated ¢ 12 tubes plus rectifier, electronic tuning eye 
and pre-amplifier pick-up tubes « 4 dual purpose tubes 
* High quality AM-FM reception ¢ Push-pull beam power 
audio output 10 watts « Switch for easy changing to crystal 
or variable reluctance pick-ups * Multi-tap audio output 
transformer supplying 4—8—500 ohms. 


Mokers of fine radios since 1928 


Write for literature RN _ . >) ie AY 
for complete specifi- — . } 

° -— 
cations on Model 511-B 
and others. 


TEL. TRafelgar 9-7000 


MANUFACTURING COMPANY, INC. 


528 EAST 72nd STREET, NEW YORK 21. N.Y 


New “MIGHTY MITES" 


Se ee ee ae ee a ee ee eS 


>SeletronK 


Ara rar - 
UU UU 


SELENIUM RECTIFIERS 


Rectifiers are 
shown actual size 


CHALK UP another First for SELETRON! Here is “mite- 
size” 8]1, keyed to the requirements of modern electronic 
circuits .. . A new and smaller 65 mil rectifier with par- 
ticularly low reverse leakage, built to the following speci- 
fications: Input 130 V rms; Max. Peak Inverse Voltage 
880 V; Max. D.C. Output Current 65 MA; Plate Size 
11/16” square; Stack Thickness 9/16”. 

. And don’t forget the 20 Mil “Mite”—No. 8Y1, 
designed especially for power and bias supply in Radio 
and Television! 

A complete tabulation of all SELETRON miniatures is 
available. For your copy, write Dept. TN-3 


ETRON OIVISION 


SEL 
RR) RADIO RECEPTOR COMPANY. Inc. 


Factory: 64 Worth 9th St. Brookiyn 11, M. Y. * Sales Department: 251 West (9th St. New Tork uy 
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WALSCO 


—in any 
) climate, 
anywhere... 


INSTALL IT 
and FORGET IT 


S Model 

92 
No fear of costly “call backs” Py “ 
that eat up a dealer or installer’s tt. 
profit. In any climate, ai 


anywhere... the new WALSCO — ~~ 
Signal King antenna provides 

sharper, clearer response | 
over entire TV spectrum. Rugged 
aluminum alloy construction 
for elements, cross-arm 

and mast. Corrosion resistant, es 
All steel parts are cadmium ‘. 
plated to AN specifications. 


NOTHING LIKE IT ANYWHERE..- 


@ High gain on all channels —no weak 
spots. Excellent for fringe areas. 


@ Entirely new insulator guaranteed y) 
unbreakable under all operating #e 
conditions. Outstanding and lasting ] 


dielectric properties. 

®@ Marine type aluminum alloy 
elements, reinforced and closed ends. 

® Assemble in a jiffy (less than 2 minutes). —s Medel 


DME Write for Information Bulletin No. 51-N | 


WALTER L. SCHOTT co. Beverly Hills, Calif. @ Chicago 6, il. 
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STANDARD AND 
HEAVY DUTY 


INVERTERS 


For Inverting D.C. to A.C. 


Specially Designed for operating A. C. Radios, Tele- 


vision Sets, Amplifiers, Address Systems, and Radio 
Test Equipment from D. C. Voltages in Vehi- 
cles, Ships, Trains, Planes and 
in D. C. Districts. 


“NEW DESIGNS 
WNEW MODELS ise LITERATURE 


“A” Battery Eliminator, DC-AC Inverters 
Auto Radio Vibrators 


American Tetevision « Ravio Co 


CGaalkitg Products Since 1935/ 
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Fig. 9. Functional diagrams of the double jack system referred to in the text. 


of a loss pad which affords isolation 
between the preamp and the line amp. 
Such a loss pad may be purchased or 
home-constructed to provide any fixed 
loss. It may be connected permanent- 
ly in circuit with the normal springs as 
shown in Fig. 9D or it may be made up 
into a separate unit and patched into 
the line at the point shown. 

Note that grounds are not shown ex- 
cept on the individual pieces of equip- 
ment on the diagrams. Each unit is 
grounded to the ground bus at only one 
point in order to prevent ground loops. 
Actually, the grounding system com- 
prises a pair of #8 copper wires, se- 
curely connected to a cold-water sys- 
tem and terminating in a _ special 
terminal block within the racks of the 
audio bay. Circuits are usually 
grounded in order of their level. For 
example, the most direct connection 
through the grounding bus to the cold- 
water system is from the phono input, 
microphone inputs, preamp, line amp, 
etc., in that order. 

It is of extreme importance in audio 
work that a good return-to-ground be 
made on all equipment to reduce the 
normal residual hum and noise of the 
system. Waterpipes which are buried 
underground are probably the most ef- 
fective for average use. 

The physical layout of the jack field 
must receive due consideration. Pro- 
gram circuits of low level should be 
widely separated from those of power 
circuits, especially when they carry 
signal levels that differ by approxi- 
mately 20 db. In the layout shown, 
nearly all of the low-level inputs are 
located at the left hand side of the jack 
panels, as shown in Fig. 4. All power 
level circuits are situated at the ex- 
treme right of the jack panels. 
Shielded 2-wire cable of low loss is 
used to connect the various units in 
the entire system. Those of low level 
circuits are grouped together and 
brought in at the left side of the rack 
while those of high level are brought 
in from the right side of the rack. 
They are all 2-wire, cotton-covered 
shielded cable and after having been 
dressed in place, they are covered with 
spaghetti tubing. This eliminates 
shorts in the cabling and permits 
grounding of each cable at one point 
only, usually at the jack of the circuit. 

Identification strips are removable. 
Several were made since the photo of 
Fig. 4 was taken and therefore do not 
agree entirely with the diagrams. 
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Courtesy Cinema Engineering Co 


Fig. 10. Construction of standard jacks of 
the types widely used in sound studios. 


It is advisable, when laying out the 
jack fields, to locate them so that they 
will be conveniently located for inser- 
tion of the patch cords and so that the 
identification of each jack may be eas- 
ily seen. It will be obvious to the 
reader that great flexibility is afforded 
by use of the jack field. With it we 
can make insertions or connections 
either into or from various circuits and 
components for purposes of tests or for 
monitoring. Furthermore, by providing 
multiple jacks on commonly used cir- 
cuits, such as the bridging bus, to be 
described in later chapters, we are able 
to substitute or to bypass certain units 
when desirable. The multiple jacks 
are nothing more than parallel connec- 
tions which do not employ a normal 
spring. They are simply a convenient 
means for reaching a circuit by means 
of a patch cord. 

When the jacks are properly nor- 
malled and when the impedance of 
the bridging bus is held to 600 ohms 
(+10%) the entire system is opera- 
tive without any patch cords inserted. 
Changes in circuitry may then be made 
without materially changing the loads 

(To be continued) 


Fig. 11. Construction of double plug. 
Notches show polarity. When plug is 
inserted notches are held toward the left. 


BAKELITE BO07 


BRASS SLEEVE NOTCHES 
FOR GROUNDING 

St eee 
Dy Si’ Best else Cees | 


SHIELD 


TIPS > INSULATORS o — == 

‘ yit*s--4 

Sa ee 
BHiposss =2f. 


FLAT SPRING 


(a) 


TYPE 24:4 PLUG 


Sueeve BAKELITE BODY 


i. eo —_—____— = =. 


INSULATOR CENTER CONDUCTOR 


Courtesy Cinema Engineering Co 


RADIO & TELEVISION NEWS 


| Within the Industry 
| (Continued from page 26) 


which to build a plant to handle the 
expanding military demand for the 
products of the company’s electronics 
and x-ray divisions . .. GENERAL ELEC- 
TRIC COMPANY has announced the 
reopening of its radio tube plant in 
Utica, New York. The factory will be 
converted for the manufacture of 
emergency radio communications 
equipment . . . SIMPSON ELECTRIC 
COMPANY of Chicago has opened its 
fifth factory at 932 Benton Street, 


Aurora, Illinois . . €.G6.S. LABORA- 
TORIES, INC., has moved to 391 Ludlow 
Street, Stamford, Conn. ... AMERICAN 


ELECTRONEERING CORPORATION has 
recently taken over new and larger 
quarters at 5025-29 West Jefferson 
Boulevard in Los Angeles ... CORNISH 
WIRE COMPANY, INC., has moved its 
general executive offices to a new ad- 
dress at 50 Church Street, New York 
City ... RADIO CRAFTSMEN, INC., Chi- 
cago manufacturer of custom-built 
television and radio chassis and elec- 
tronic equipment, has acquired 12,000 
feet of space at 4401 N. Ravenswood, 
Chicago, which will be used in the 
production of television chassis 
RAYTHEON MANUFACTURING com. 
PANY has recently set up a new plant 
at Quincy, Massachusetts, for the man- 
ufacture of electronic tubes of the sub- 
miniature and miniature construction 
for military requirements .. . STEINER 
PLASTICS MFG. CO., INC., has taken 
over a new plant at Pratt Oval, Glen 
Cove, New York. The company forms 
and fabricates thermoplastic sheets, 
rods, and tubes used in the electronics 
industry. 


INSTITUTE OF RADIO ENGINEERS has 
just announced the winners of four of 
its annual awards for 1951. 

Robert B. Dome, electrical consul- 
tant for the General Electric Company 
has been named recipient of the Insti- 
tute’s Morris Liebmann Memorial 
Prize which is awarded annually. 

Mr. Dome’s award was made for his 
contributions to the intercarrier sound 
system of television reception, wide- 
band phase shift networks, and various 
simplifying innovations in FM receiver 
circuits. 

The Browder J. Thompson Prize was 
awarded to Alan B. MacNee, assistant 
professor of electrical engineering at 
the University of Michigan, for his 
Paper “An Electronic Differential 
Analyzer.” The award is given an- 
nually to the author under thirty years 
of age for the paper recently pub- 
lished by the Institute which con- 
Stitutes the best combination of 
technical contribution to the field of 
radio and electronics and presentation 
of the subject. 

The Harry Diamond Memorial 
award, given annually to a person in 
£overnment service, was awarded to 
Marcel J. E. Golay of the Signal Corps 
Engineering Laboratories, Fort Mon- 
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Real values on hard-to-obtain items 


"S" METER ... An outstanding buy! PARTS KITS FOR 
Here a beautiful instrument Va WAVE TVi FILTERS 
exactl ited for use as an Assure yourse cee with the higt effec 
s eter iMluminated face, tive } . ‘ ‘Ti filter described in ¢ 
pplied with niature lamp) NEWS. Kit « of drawn aluminur 5 
aan Gon an i long, 2 deep and 2 wide, finished 
= a — “yl ~~ of : wrinkle Surp o three 150 
na 1 Mem rmag 2S able capacit t t ismitting pe 
*% ~eenfPege ye Diameter < where red in the circuit 
acre face is 2%.”, black bake w wd vd et t approximate 
e case, reverse-set pointer. New, 5 rote are supplied. ¢ binetion makes i ® 
ted quantit Onl 1.95 ea. et internal circuits for exact resonance 
timur r r eductio and 1 
836 hi-vacuum rectifiers. 2 for $1.50 tion A transmi oon eth “ n — ~ asset y 
and tuning are pplied. Kits available for either 
pa eonlaggreonmareterneamgoee 10 or 20 mete pecify). For 52 ohm_ line 
tig Complete kit bove only $5.95 
2.5V, 10A. 10KV in Suitable for 5866, 


36, etc. Reduced to $2. 739 ea. 


5H, 400ma chokes. Fully shielded, drawn steel TU- 10 S TUNING UNITS 


Case Made by Chicago Transf. Reg. $4.95, re- One o t desir e tuning units fk the 
ced to $2.95 ea BC-37 “Ha three «  K. variable conden 
10H, 200 ma choke. Hermetically-sealed steel ers. Limited quantity. Only. . . $1.75 ea 
case. Also has hum-bucking tap. A beautiful item 
only $1.98. AN-GSC-T1 CODE TRAINING SET 
10H, 50 ma choke Strap mounting. Handy for I Consists of a variable 
jozens of applications. Reg. 98c, reduced to 65¢ powered by uni‘ al power 
Charger or fil trans, — 110V, 60 cycle. Sec- 5V. AC, 115-230V. Volt 
ndary, 9-10-11-1 $ volts @ 112A Fully ag lectabl y switch Has loudspeaker and 
used. A buy at $1. “49. slur control mtained in carrying ease 1 x 
Vibrator transformer. 6V inp. Secondary 4 } al for code training groups 
1 0 5 150 a Also has bias winding clubs, schools, tc. NEW original boxes. Were 
Fully cased. Bargain 
Power transformer 2.5V pletely describes bove 
at ka BY at RA t 60cy equip ent | re it diagrams parts list ete 
AC Has electrost ount $1.00 ea 
Shipping weight 11 
Fil. transf. 24V at type score COMBO OFFER 
oo 95 «. . : The r for an excellent scope Include 
A transf. Cased ipright mtg A buy at . sf . ~ 4 
$3.95 «a “SNPL -R tube, transformer for tage and 
f f 2X2 re circuit diagra nly $7.95 
MICROPHONES: FL-8 Filters, New only 98c¢ ea 
Aircraft-type, push-to-talk mike. Button on top 
og A real buy! Were $1.15 ea. now reduced ULTRA-VIOLET LIGHT 
REA Hand Mike. Hi-grade, single button. Bronze Sot RCE 
— vo ve! — - i plug. NEW Were $1.98 now FOR TELEVISION AND 
R Tees EXAMINATION 
TELEPHONE EQUIPMENT: vaicae a 
O-R now preser new an wa i 
EES9 ~ = aters (see } eeorees ads). Only a few violet, “‘black-light sonal Here is a highly ef- 
eft NEV R egularly $9.95 ea.. .now $6.95 ea. fective dt for checking burn 
TS 10 wered handsets \ ited quan- phos ph rs of C/R 
nly "BR AND NEW! $25.95 pair ces when exposed to 
Handset hanger. be il cast aluminum shell e visual indicatior 
finished in blach Take ike ind Reflected ligt f 
le An «¢ eme ef « de ' and tube does not have 
$1.95 ea invaluable device for TV 
laboratories Also used in 
EE-8 FIELD TELEPHONES stamps, criminology 
Used, workable $10.95 pair ania 8 watt, black-light 
Used, good ' $12.95 pair emting panel, tube olipn, 
n tested bef« shipment. hardware nstructions 
outer housing is easily 
STORAGE BATTERIES: 
. : — Complete kit (less outer housing only $4.95 
.. ~y Willard Dry packed. Very pecial at oo couplote black-light equipment fet 
7 , any indust or experimental application In 
t ol rage bat. Consists of 18, 2V units in . PI 


quiries in ere f 


rd case Here is really a bargain! Only 
$17.95. 
TWELVE FOOT, HEAVY-DUTY WHIP 
RECEIVERS: Actually 12’8” in length. Composed of four, 
SCR-522 Receiver Used, good condition, With sturdy sections which plug-in and screw to- 
bes $14.85 ea. gether. Consists of sections MS-50, 51, 52, 55 
R89/ARN SA RECEIVERS. See March Radio. BRAND NEW! A handsome pay so comimhly de- 
Electronics for converting to FM set. Brand new, este : ~: : - te 
orig. boxes. Now only $10.95 ea. 
SMALL PRECISION LATHE—110-V. AC 
_,.,hOW FREQUENCY CRYSTALS stew» ett 
ec ise nits in wilders dea or 
er te. Can also be usec Larger 
oo ; “riicated 153.70. 4 Motor 
166.66, 468.51, Freq. in KC. Thes 
esa, 54.450 
SPECIAL PLUGS & CONNECTORS yee ee 
For PE-10 male and female ale fits PE-103), for ‘radio 
new BSc set shops, jewel- 
RS-ARNS. 1 pecial plug $1.00 s« ers, labora- 
PL-Q103 f Be is——ne 7Sc ea tories, den- 
cr 22 ‘ r plug, U-1 l 25c¢ ea tists, hobby- 
PI s t EE-& telephone and many switch crafters, model makers, machine shops, schools, 
boards—new 30c ea. etc. Automatic Feed. Work capacity 3” between 
PL-106 fit RM-14 telephones and others— centers. Swing over bed 2”. Constructed of steel 
ew 4Sc ea. and cas ron. Accurately machined and finished 
s pr. Female Fits SCR-284 equip 35c ea. Fan-Cooled Mo mounted inside the base. Com 
plete with 144 ace plate, 2 lathe centers, tool 
HS-30 Phones. NEW in boxes. Only $1.29 post and rocker, one lathe dog, one tool-bit and 
HS-16 phones. Used, with headband and 6’ cord test rod. 
A hot buy at 98c 
COMPLETE ACCESSORY KIT 
Bc- 454 RECEIVERS including 4-jaw chuck, drill chuck, center counter- 
equency range, cs. Good condition, An sink drill, 2 tool-bits, 2 lathe dogs, 1 face plate 
tonishing low close-out price with 8 drilled and tapped holes, 4 collets, 1 
Less tubes $3.95 ea. collet chuck, 1 Allen wrench $24.50 


MINIMUM ORDER $2.00. ALL ITEMS SUBJECT TO PRIOR SALE. 
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
20°% DEPOSIT MUST ACCOMPANY ALL ORDERS, BALANCE C.O.D. 


OFFENBACH & REIMUS CO. 


372 ELLIS ST. SAN FRANCISCO, CALIF. PHONE ORdway 3-8551 
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M 0 S$ E Y Low Loss TV Accessories 


provide BETTER TV PICTURES 


through more efficient installation! 


instant change-over. 


parts. List, 
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MOSLEY 


WOFQY 


21256 LACKLAND 


OVERLAND, 


NEW! MOSLEY SOCKET-SWITCH, F-10 


Combination 3 position switch and socket provides neat, effi- 
cient connection of TV set to any one of three antennas with easy, 
Flush-mounted in standard outlet box. Fits 


double receptacle plate. Acrylic plastic with non-ferrous metal 


$3.75 


MOSLEY Transmission Line Plug, 301 (not illustrated). 
Mates with F-10 and F-11 Sockets. Many other uses. 
See these and other MOSLEY antenna accessories at 
your dealer. No. 301 Plug, List, $0.48 


DUAL FLUSH SOCKET, F-11 


For terminating two 300 ohm TV lead-ins. Fits standard outlet 
box and double receptacle pliate for neat, in-the-wall connections. 
Low-loss. Also available in single style. List, $2.09 


MISSOURI 


A SINGLE SOURCE OF SUPPLY 
MOSLEY ELECTRONICS manufacturers the 


only complete line of antenna transmission line 
connectors, plugs, sockets and other accessories. 
MOSLEY products are solderless and designed 
for maximum electrical efficiency. Install MOS- 
LEY accessories with complete confidence 
Write for new Catalog No. 50-51. 


1951 TELEVISION 
CYCLOPEDIA 


A“MUST” FOR 
EVERY RADIO-TV MAN! 


Have hundreds of 
time-saving, money-making 
TV fac ts at your finger-tips 

750 fact-packed pages 
cover every phase of Tele- 
vision! Over 450 illustra- 
tions, charts and diagrams! 
All complete, easy-to-un- 
derstand all in alpha- 
betical order and cross-in- 
dexed for quick reference. It’s 


yours for 7 days’ Free Trial! 


HELPS YOU GET AHEAD FASTER IN TV 
The NEW 1951 COYNE TELEVISION 
CYCLOPEDIA tells you why things 
happen how to handle any TV 
problem and does it quickly! Covers 
alignment, amplifiers one oa one. n- 
cies UHF and COL( TV con- 
verters and adapters tale vision r-f 
ion traps and every other TV fact 
Includes a complete explanation of 
what Test Patterns are how 
to use them to adjust TV sets 
with dozens of actual Test pat- 
terns. Mathematics is limited to easy, 
grade-school arithmetic. Formulas are 
simplified. Everything explained in detail 
SEND NO NEY! Just mail coupon 
Have TV Cyclopedia for 7 days 


Yours 
on 


7-Day 
FREE 


TRIAL 


for this book 


Then send either $5.95 
plus postage or return book and owe nothing 


MAIL THIS COUPON TODAY! 


| peals to people gifted with the 


Act now! 


Educational Book Publishing Division 
COYNE ELECTRICAL & TELEVISION-RADIO SCHOOL 
500 S. Paulina St., Dept. 11-T3, Chicago 12, tI! 
Send me the 1951 Coyne Television Cyclopedia for 7 
day FREE Trial per your offer, 
NEMO wcccccccces: seevneseceseses Age 
BRRPERD ciccccoevescecsercecevesseseveses 
Zone State 
w re F loyed eee . ° 
cr he if you are closing $5.95 We pay 
tage day Money-Ba ck ‘Guarantee 
I3n 
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EAR 
“God PL eown 


THE STRAIN-SENSITIVE 
PHONOGRAPH PICKUP 


Here’s why this truly faithful reproducer ap- 
“Golden Ear” 

. why the STRAIN-SENSITIVE PICKUP de- 
veloped by the PFANSTIEHL CHEMICAL 
COMPANY brings out the brilliance of great 
voices and orchestras . . . the latent music on 
your records that other pickups leave untouched. 


@ The STRAIN-SENSITIVE PICKUP is an 
amplitude transducer with a CONSTANT 
RESISTANCE of about 250,000 ohms. 

@ Signal output is at a practically CON- 
STANT IMPEDANCE LEVEL. 

@ Excellent Transient Response. 

@ NO DISTORTION, phase shift or evi- 
dence of intermodulation is audible. 

@ LINEAR RESPONSE, free from peaks or 
resonances. 


Cartridges are available for both standard and 
micro-groove, and can be had with Famous 
PFANSTIEHL M47B Precious Metal Alloy or 
diamond tipped styli. 

A special preamplifier is necessary to provide 
the correct D.C. voltage for the pickup element 
and to provide the first stages of signal gain. 
Four styles are ready, or, if you prefer, you can 
build your own from the circuit in the literature. 

Ask your radio supply man, or write today 
for complete FREE INFORMA’ TION. 


PFANSTIEHL 
CHEMICAL COMPANY 
101 Lake View Avenue, Waukegan, Illinois 


mouth, N. J., for his contributions in 
the over-all Signal Corps research 
and development program and par- 
ticularly for his accomplishments lead- 
ing toward a reduction in the infrared- 
radio gap. 

Willis W. Harman, associate pro- 
fessor at the University of Florida, re- 
ceived the Editor’s Award, established 
to stimulate the use of good English 
in technical writing, for his paper 
“Special Relativity and the Electron” 
which appeared in the November 1949 
issue of the “Proceedings of the I.R.E.” 

* *x * 


DR. HARRY STOCKMAN has been named 


director of research of the Tobe 
Deutschmann Cor- 
poration of Nor- 


wood, Massachu- 
setts. 

Prior to accepting 
his new post, Dr. 
Stockman served as 
consulting engineer 
and scientist to sev- 
eral industrial firms 
in the greater Boston area. During 
1945-48 he was associated with the 
USAF research program in Cambridge 
and taught the 1941-45 pre-radar and 
other courses at Harvard University. 

Active in electronics research and 
development for more than twenty 
years, Dr. Stockman served on the 
Communications Panel of the RDB 
during 1947-48. He is the author of 
numerous scientific and experimental 
papers, reports, patent communica- 
tions, and textbooks. He is a senior 
member of the IRE. 

* - ok 

GEORGE F. WUNDERLICH and HAROLD 
E. SORG have recently been named 
vice-president and general manager, 
and vice-president in charge of re- 
search, respectively, for Eitel-McCul- 
lough, Inc., manufacturer of transmit- 
ting tubes and TV picture tubes 

BILL ROLLINS has been promoted to the 
post of vice-president in charge of pro- 
duction and purchasing for Crescent 
Industries, Inc. He has been with the 
firm since 1939 .. . THOMAS G. BANKS 
has assumed the post of director of 
research and development at 
Radio Company of Quincy, Illinois. 
position is a newly-created one 
The Radio and Television Division of 
Sylvania Electric Products Inc., has 
named HOWARD RIORDON as general 
manufacturing manager for that divi- 
sion... WALTER A. BUCK, vice-presi- 
dent and general manager of the RCA 
Victor Division, has been elected to 
the Board of Directors of Radio Cor- 
poration of America. He _ succeeds 
EDWARD J. NALLY, who retired because 
of age ... BEN MILLER has resigned his 
post as general sales manager of 
United Transformer Company to “go 
fishing.”” HANK RUSSELL has taken over 
the duties of the retiring official 

SIDNEY A. JOFFEE has been elected 
president of Pathe Radio and Tele- 
vision Corporation, succeeding A. H. 
STOBBE in the position ... WILLIAM D. 
LOUGHLIN, prominent radio engineer 
and chairman of the board of directors 
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Gates 
The 


of Boonton Radio Corporation, passed 
away recently at the age of 57 after 
an illness of several months . 
GEORGE R. SIEGRIST, executive vice- 
president, treasurer, and director of 
the Acheson Colloids Corporation, re- 
tired recently because of ill health. He 
was associated with the company for 
thirty years ... At a recent stockhold- 
ers meeting of Herman Hosmer Scott, 
Inc., VICTOR H. POMPER, sales man- 
ager of the firm, was elected a director 
of the corporation ... JOHN F. BYRNE 
has been named associate director of 
research for the Division of Communi- 
cations & Electronics of Motorola, Inc. 
... SHANNON C. POWERS is the new 
general sales manager of the Russell 
Electric Company, a Raytheon sub- 
sidiary located in Chicago ... DR. 
IRVING LANGMUIR, the recently-retired 
associate director of the General Elec- 
tric Research Laboratory, was awarded 
the John J. Carty Gold Medal of the 
National Academy of Sciences. The 
medal, together with an accompanying 
certificate and honorarium, was pre- 
sented at a recent meeting of the 
Academy. —30- 
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instance sufficient protection may be 
obtained if the service areas do not 
overlap. As an added factor, it was 
pointed out, it was believed that chan- 
nels to be received in any given area 
should be grouped insofar as possible 
so that the frequency range, for which 
receiver antennas will have to be pro- 
vided, could be minimized and receiver 
tuning simplified. 

The plan, offered by John Preston, 
chief allocations engineer of the 
American Broadcasting Company, on 
behalf of the association, was soundly 
criticized by FCC Counsel Harry Plot- 
kin who said that the proposal was 
purely a theoretical one without sub- 
stantial support. His fire was directed 
particularly on the association's as- 
sumption that the intermediate fre- 
quencies would be adopted, whereas no 
official word had been received that 
such a move had been approved, indus- 
try-wide. The thought that radiation 
would have to be tolerated also irked 
the Commission’s attorney who de- 
clared that such interference might 
have a serious effect on other services, 
some of which might involve public 
safety. This blast recalled to many 
the seething letter Major Armstrong 
had sent to the Commission on radia- 
tion. In the Major’s opinion, the radi- 
ating receiver problem in FM and TV 
was ... “a disgrace to the engineer- 
ing profession.” He believed that the 
present conditions were the result 
“of the disregard of rules of engineer- 
ing that were known twenty years ago 
: In both TV and FM these rules 
have been and are now being flagrant- 
ly violated by a large part of industry, 
perhaps to their immediate profit, but 
certainly to the ultimate detriment of 
the public.” 
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TV ANTENNA 


Ae 


PATENT PENDING 


By applying the proven “end-fire” principle 
to TV antennas the WORKSHOP DUBL-VEE set the pace for 1950. Its 
quick acceptance — over 80,000 installed in three short months — is a 
testimonial to WORKSHOP'S acknowledged leadership in antenna design 
and engineering. 

The DUBL-VEE is typical of WORKSHOP an- 
tennas in other fields — commercial, amateur and aircraft. In every 
instance, advanced engineering and outstanding performance have 
established ready acceptance. You know when you specify the DUBL- 
VEE, or any other WORKSHOP antenna, that you are getting the best. 


Write for Bulletin A 


m™ WORKSHOP ASSOCIATES, 


135 CRESCENT ROAD NEEDHAM 94 MASSACHUSETTS 


RADIO HANDBOOK 


Greater Than Ever... . 
In TWO EDITIONS 


ELEVENTH EDITION 


¢ Theoretical 
¢ Reference 


* Constructional 


The STANDARD work on 
all aspects of radio com- 


munication. 


ALL NEW MATERIAL; 
none repeated from prior 


editions. 


By mail: $3.25. Foreign, $3.50. 
(Add sales tax in California) 


$3.00 


TWELFTH EDITION 


« All-constructional 
A wealth of information 
on construction of radio 
communication equipment. 
Practical how-to-build-it 
data. ALL BRAND NEW— 
different 


oll from prior 


editions. More than ever 
before shown in a single 


book. 


BOTH these top-notch books are a necessity for 
everyone interested in radio communication. There 
is no overlap in coverage; each is a perfect com- 


panion to the other. 


*3.00 


By mail: $3.25. Foreign, $3.50. 
(Add sales tax in California) 


BETTER TV RECEPTION 


THE “Fringe Area TV" Reference Book 
By W W. Smith and 8.1. Dawley 

TV signal propagation, evaluation of TV an- 
tenna, making a TV signal survey, types of 
masts and towers and recommended instal- 
lation practices. Full data on rhombics, how 
to use open-wire feed line, how to elimin- 
ete ghosts, minimizing fading, TVI, etc 

aty R 


$260 5 
$2 P 


EALER — On a rders from us 


4 Add soles tox mm Califormo 


ANTENNA MANUAL 


The most practical, comprehensive book on 
antennas. 300 pages of down-to-earth help 
on antenna, feed line, radiation and propa- 
gotion for all frequencies up to 1000 Mc 
including FM and TV. Plain language; no 
need to brush up on math. A necessity for 
everyone interested in transmission or 
reception. 


$3 50 AT YOUR DEALER — On mail orders from us, 
e $3.60 postpaid. Add tax in Cal. Foreign, $3.75 
AT YOUR FAVORITE DEA 

o~ : 
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The hearings were also sparked by a 
blistering exchange between consult- 
ing engineer Paul A. DeMars and Plot- 
kin, as well as Commissioner Webster, 
when DeMars questioned the qualifi- 
cations of K. A. Norton, the Bureau of 
Standards’ propagation specialist, 
whose advice had been sought by the 
Commission on several occasions. De- 
Mars said that Norton had not only 
erred in many instances, but reversed 
his opinions. Norton’s statement of 
1944 was cited as one illustration. At 
that time, according to DeMars, Nor- 
ton said that the very-high stations at 
high power operating on 80 megacy- 
cles, in such places as South America 
and Australia, during times of high 
sun-spot activity would interfere with 
the TV and FM stations in this coun- 
try. When queried in '47 during an- 
other proceeding by Major Armstrong, 
whether the frequency of 80 megacy- 
cles was correct, Norton was said to 
have admitted that he was wrong and 
that 40 megacycles should have been 
specified. Several other instances 
during which Norton changed his mind 
were cited by DeMars who declared 
that “here is a man who has con- 
tradicted himself.” In his opinion this 
was a affair which tends 
serious doubts” about his abili- 
Quizzed on this serious charge 
by Commissioner Webster and asked 
specifically whether Norton should be 
disbarred from appearing the 
Commission, DeMars replied that the 
answer could be yes, insofar the 
subject of propagations is concerned. 
Plotkin then asked DeMars if honest 
admission of an error could disqualify 
one as an expert, and the consulting 
engineer replied it all depended on the 
number of times such mistakes might 
be made. When the word battle end- 


serious to 


“cast 
ties. 
before 


as 


ed, Plotkin said that “Nothing 
has been shown in any way which im- 
pairs the qualifications of ...K. A. 
Norton.” 

As the barrage of testimony con- 
tinued to accumulate, it looked as if 
the record set during the color mara- 
thon of speeches might be seriously 
challenged. In any event, it was felt 
that the hearings would last and last, 


and ’51 would see many phases of the 
subject still to be covered. 


WHILE WASHINGTON BRIS- 
TLED with problems of TV and Fed- 
eral jurists deliberated on the finality 


of the Commission's decision on color, 
the FCC became a target of hostile 
criticism, with the members being 
hounded for answers to an endless 


parade of questions from everyone on 
the buying or selling fronts. 

An eloquent answer to the moun- 
tainous task which faces the ether 
guardians was provided by Commis- 
sioner E. M. Webster, in an address 
before the Kansas City section of the 
IRE. Explaining the important phases 
of the policy-making in- 
volved during a hearing, and particu- 
larly during the recent color session, 
Webster said: “As an engineer, I was 
expected to have an opinion as to the 


processes 


the 
that 
presented to the Commission. 
in the final decision, however, went be- 
yond evaluating the system from sole- 


technical 
color 


competence of 
television systems 


various 
were 
My role 


ly the technical 
stance, consideration 
impact of a new 
million persons 


Viewpoint. For in- 
of the economic 
system on the several 
in this country who 
now own black and white television 
sets had to be balanced against the 
40-million potential new owners 
and the ability of the television manu- 
facturing industry to meet the needs 
of both groups. It was also essential 


set 


for me to consider legal limitations 
under the Communications Act, our 
responsibilities to the Congress and 
interests of military, industrial, and 
other specialized groups, before our 
decision could be crystallized. All of 


this and the weight to be given to each 
element enters into the determination 
as to what constitutes—‘public inter- 
est, convenience and necessity.’ 
Discussing the problems of personal 
issues involving integrity of engineers 
which were so prevalent during the 
hearings and continue to be in the 
present channel sessions, Webster said 
that “when personal 
prejudices of one sort or 
thrown into a situation 
resulting in the gravest consequences 
can result. This fact was forcefully 
brought to my mind while I was listen- 


biases or 
are 
havoc, 


anothe1 
only 


ing to engineering testimony during 
the recent color television hearing. An 
attorney for one of the major broad- 


casting interests attacked the integrity 
of the engineer who was then testify- 
ing. This radio engineer is a fellow 
of the IRE and a highly respected 
member of our profession. While the 
attack did not appear to me to have 
succeeded, I was somewhat shaken by 


the fact that the attorney had made 
the effort. I realized then, as at no 
other time, that engineers who are 
called upon to represent private inter- 
ests must be doubly careful to main- 


tain their integrity, so that they do not 


subject themselves to a valid claim 
that they are selling out on their pro- 
fession. The Commission, which is so 
dependent upon the advice of private 


must have complete 


the inform 


radio engineers, 
confidence that 


receiving from them is thoroughly re- 


ition it 1S 


liable; otherwise we will fail in our 
duty to render decisions in the public 
interest.” 

THE SINCERE INTEREST which 


have in rendering 
described by 


the Commissioners 
decisions was also aptly 


Madame Commissioner Frieda Hen- 
nock before the New York Women’s 
Advertising Club Pointing out that 


of the possible 2000 new stations that 
might be assigned in the new upstairs 
band, she was urging that twenty-five 
per-cent should be reserved for the use 
of educators for non-commercial and 
non-profit broadcasting. In Miss Hen- 
nock’s opinion educators “cannot 
overlook ignore television for 
TV is here to stay just as surely as the 
electric light, automobile, or airplane.” 


or 
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She felt that the potentialities of vis- 
ual education by way of TV offer new 
and almost unlimited horizons to 
teachers. Television channels assigned 
to educators will be an investment in 
the future of America, culturally as 
well as commercially, she emphasized. 


In a prior talk before the National 
Association of Women Lawyers in 
Washington, Miss Hennock also ham- 


mered away at the obligations which 
she felt she had to meet as a member 
of the Commission. Disclosing that, 
in fulfilling the statutory mandate un- 
der the Communications Act to study 


“new uses for radio, provide for 
experimental uses of frequencies, and 
generally encourage the larger and 


more effective use of radio in the pub- 
lic interest ” the Commission has 
a duty to look into the future. “Accord- 
ingly,’ she said, “we cannot be 
content with what is here today, but 
we must look to see what may be to- 
morrow, what new developments radio 


may bring which may make us more 
secure, more happy, and more com- 
fortable.” 

Explaining that the Commission’s 


role is not merely a technical one, Miss 
Hennock said that Congress has been 
quite explicit in defining the function 
of the body, to see to it “that the 
use of the valuable domain of the air- 
waves, the property of the people of 
the United States, shall be in the pub- 
lic interest, which means nothing more 


less than that it shall be for the 
benefit of the people of the United 
States.” 

Citing that the burden for the 


“improvement of the quality of Amer- 
ica’s broadcasting lies squarely on the 
shoulders of the public and the broad- 
casters,” Miss Hennock declared that 
every citizen must take broadcasting 
seriously. She felt that none of us can 
ignore broadcasting ... for it will 
“in any event have a great effect 

on our lives and futures of us all.” 
Her comments at these two meet- 
ings were particularly interesting in 
view of her opinions on the color deci- 
sion which called for a delay in final 


action until June 30 of '51, when she 
felt that all proponents would have 
had an opportunity to display what 
they might have to offer to meet the 
criteria established by the Commis- 
sion. Hastening the ruling and de- 


manding that a decision must be made 
now, did not, in her opinion, provide for 
a fulfillment of the obligation to en- 
courage the larger and more effective 
use of radio in the public interest, as 


cited in the Act. 
TEXAS has received the first grant 
for a reactivated State Guard Radio 


Service providing for the use of twenty 
base stations and seventy-two mobile 
units, operating on kilocycles. 
The State Guard, distinctive from the 
National Guard, has established com- 
munications headquarters at San An- 
tonio and will begin an active training 
public-safety program. Congratula- 
tions to the alert radiomen of the 
Lone Star State. . .... LW. 
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SELF-CHARGING 
PORTABLE 
RADIO 


1949 and 1950 
FORD AUTO RADIOS 


_ $5495 


List Price...... 


corporate the same outstanding features... . 


1949 and 1950 


PLYMOUTH-DODGE RADIOS. 


re 
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OD SMASHING VALUE S.7 


1949 and 1950 


CHEVROLET RADIOS 


List Price........... $54" 


CUSTOM-BUILT RAD 


1948-49-50 HUDSON 
$5495 List Price ..........$54.95 


ATTRACTIVE DISCOUNTS 
TO DEALERS 


AUT DIOS 
MBO .cccccccccce 


M-90 ....... 


ear yy MOUNT 


-$34.95 
- $39.95 
Each auto radio is specifically designed to fit all 1949 and 1950 cars shown above and all in- 
Six-tube superheterodyne. Six-volt storage bat- 
tery operation. Two dual-purpose tubes. Eight-tube performance. Installation in a few minutes. 
Three-gang tuning condenser and tuned R.F. stage for extreme sensitivity. Permanent mag- 
net dynamic speaker with Powerful Alnico #5 magnet. Low battery drain. Weight 10 Ibs. 
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NEW TV PRODUCTS 
on the Market... 


THE “MARKA-SWEEP" 


Kay Electric Company of Pine Brook, 
New Jersey has recently introduced a 
new all-electronic if. sweep and 


PIPPRR RGA» o 


marker generator 
for the production 
receiver i.f. systems. 

Designated the “Marka-Sweep,” 
Model IF, a three-position switch in 
the unit selects the 20-30, 30-40, or 
40-50 mec. range with overlap. The 
sweep width is approximately 15 mc. 
All carriers are oscillator fundamen- 
tals. The instrument produces a true 
zero amplitude reference baseline on 
the oscilloscope display. The output 
level may be varied between approxi- 
mately 50 microvolts and 250 milli- 
volts across the 70 ohm unbalanced 
output. A panel switch narrows the 
sweep and recenters it to make it suit- 
able for sound channel measurements. 

Provisions are made for simultane- 
ous injection of picture carrier, result- 


designed especially 
alignment of TV 


ing in a 45 me. swept signal at the 
second detector which is suitable for 
aligning intercarrier receiver sound 
channels. Up to nine extremely nar- 
row crystal-positioned, pi-type mark- 
ers are available at i.f. frequencies 


There is an 
control for each of 


specified by the customer. 
individual “on-off” 
the nine marks. 


TV MICROPHONE 
The RCA Engineering 
Department has developed 
currently marketing a new 


Products 
and is 
ribbon- 


been 
television 


pressure microphone which has 
designed especially for the 
industry. 


The “Starmaker” is a slender and 
unobtrusive microphone which will 
not hide the faces of singers, speakers, 


or others using it. The 15 ounce mike 
is inconspicuous not 
its size and shape but because of its 
special “TV gray” finish which makes 
it appear to fade into studio back- 
grounds or blend with the clothing of 
entertainers. 

The Type BK-4A is suited for sound 
reinforcement and broadcast 
pickup, and has an output comparable 
to larger conventional studio micro- 
phones. It has an output of 110 avy, 
per dyne/sq. cm. for an output im- 
pedance, in accordance with RTMA 
standards, of 30, 150, and 250 ohms. 
The microphone is non-directional and 
provides uniform frequency 
between 50 and 15,000 cycles 
fective output level at 

50 dbm. Special transformer design 
results in a low hum pickup level 

125 dbm. 


only because of 


radio 


response 
Its ef- 
1000 cycles is 


G-E SERVICE PARTS 


General Electric Company of Syra- 


a com- 


New York has announced 


cuse, 


plete line of television receiver parts, 
applicable to G-E and many other re- 
ceiver makes. 

The new line includes 70 degree de- 
flection yokes for magnetic deflection 
circuits, horizontal sweep output and 
high voltage transformers, and other 
components EM-PM 

width and linearity controls, ion 
trap magnets, etc 

A new catalogue a com- 
plete description of the various com- 
ponents may be obtained from the 
Parts Section of the company’s Re- 
ceiver Division. 


such as focus 


coils, 


which gives 


BRACH ANTENNA 

The Brach Manufacturing Corpora- 
tion of 200 Central Avenue, Newark, 
New Jersey has developed a new tele- 
vision antenna known as the “Bow-Tie 
V Antenna.” 

The new Model No. 452 
does not require 


antenna 


directors or reflec- 


RADIO & TELEVISION NEWS 


tors. It is a closed circuit “V” an- 
tenna in which three antenna rods of 
the same electrical length emanate 
from each side of a non-hygroscopic 
insulator and joined at the ends by 
means of shorting bars. The shorting 
bars provide more surface area and 
raise the gain of the antenna, propor- 
tionately higher than would the adap- 
tion of directors or reflectors, especial- 
ly on the upper channels, according 
to the company. 

As there are no free vibrating ele- 
ments and the antenna uses seamless 
tubing and a high impact insulator 
the new antenna is said to be able to 
withstand virtually all wind velocities 
and ice loading conditions. 


LIGHTNING ARRESTER 
LaPointe-Plascomold Corporation of 
Unionville, Conn. is now constructing 


its “Vee-D-X” four-wire lightning ar- 


rester of a high dielectric, double 


phenolic material 


The new RW-204 arrester is de- 
signed for installation in accordance 
with the National Electric Code and 


is also approved by Underwriters’ Lab- 
The unit will accommo- 
date four-wire rotator line as well as 
the regular 300 ohm transmission line. 


oratories. 


ANTENNA HOIST 

The Haugen Mfg. Co., 412 S. Front 
Street, Mankato, Minnesota, has de- 
veloped a unique television mast and 
tower hoist which will erect and lower 
towers up to fifty feet in height. 

The new “Jiffy-up” unit permits one 
man to make the antenna installation 
on any type of rooftop. The base, 
which is permanently installed on the 
roof, is especially designed so that the 
mast hoist can be easily attached for 
raising or lowering the mast or tower. 
The base is extra heavy in construc- 


tion, will work on any type of roof, 
and will accommodate large masts. 
The installer needs one hoist for all 
of his installation work and a base 
unit for each installation. 

Descriptive literature on the new 


hoist is available from the company. 


7-INCH SCOPE 

cathode-ray oscilloscope, 
especially designed for general use in 
radio and television receiver testing 
and in laboratory and production ap- 
plications, has been announced by the 
Radio Tube Division of Sylvania Elec- 
tric Products Inc. of 1740 Broadway, 
New York 19, New York. 

The new instrument incorporates a 
multivibrator sweep circuit for linear 
internal sweep from 10 to 30,000 cycles 
which may be synchronized to 60 cy- 
cles, an external signal, or signal ap- 


A new 7” 
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STANCOR PRODUCTS 


——~ 


8400 
POWER 
' SERIES 


A comprehensive line of 35 part num- 
bers designed for replacement and 
new construction. Wide range of ap- 
plications based on a thorough study 
of today’s power transformer needs 
Most ratings available in a choice of 
vertical or horizontal mountings. 


s OUTDOOR LINE 
TO VOICE 
1s COIL 


Two new units designed to fit most 
needed outdoor applications. Primary 
impedances of 3,000/2,000/1,500/- 
1,000/500 ohms; secondary imped- 
ances of 16/8/4 ohms. Part Number 
A-3333 rated at 14 watts. A-3334 
rated ot 25 watts. 


Most Complete Line in the Industry 
STANDARD TRANSFORMER CORPORATION ses exston ave, 


Acclaimed by All 
BRADLEY Coin-Operated 
Radios! 


An attractive, serviceable night-table—perfect 


proof coin mechanism—accessible 
retire 
ALL these 
Territorie Availab 
List Price (F.O.B. Chic 


ind chassis—rapidly 


has incorporated desirable 


Radio! Exclusive 
TORS WRITE! 

© Guaranteed 90 days 
Finish—Limed Oak 
H-24”, W-15”, D-13” 
Super-Heterodyne 
Separate locks & keys 
for Cabinet & Cash Box 


Order Today! 
BRADLEY Associates 


1650 N. Damen Ave. 


Bu 


coin box 
ivestment BRADLEY 

i fe atures in One 74-° 
‘ le—DISTRIBU- 

R.C.A. Licensed 
Timer—tint'l Register Co. 


2 hrs. *“*Quarter’’ play— 
Other timings 


Se 


STANCOR 


TRANSFORMERS 


Using Stancor replacement transformers 
for your radio, TV and sound service jobs 
is the sure way to fatten your bank account. 
Here’s why — 


@ Quality comes first with Stancor. Ability to “take 
it’ cuts down call-backs—keeps your customers 
happy with a good job. 


@ Stancor has the largest line in the industry. A 
choice of 450 part numbers, in some 30 mount- 
ing and terminal styles, enables you to get ex- 
actly the right unit for almost any application. 


@ Easy-to-read instruction sheets and clearly 
marked terminals make your job quicker and 
easier. Saves valuable shop time. 


New Stancor units are coming out 
all the time. Keep posted. Ask 
your Stancor distributor for our 
latest catalogs. 


reception—fool 
trouble-free timer 


ago). Mode! 150-1 


iit-in Antenna 


Quantity Prices! 


Chicago 47, Ill. 


CHICAGO 18, ILL. 


COMMERCIAL SURPLUS 


SPECIALS 


DRY ELECTROLYTIC CAPACITORS 
POPULAR SERVICE TYPES 


Type A. Hermetically 
t 


t eardboard cased 


aluminum 
copper leads— 
on negative 


sealed In 
tinned 
dual capacitors have com: 


ibes, 


Type B. Constructed strong cardboard 
tubes, impregnated under pressure—long in- 
sulated leads of I ipproved wire out both 
ends. With mounting strap 


_ Cap. Lots of 5 
in MFD wvbc Type Per ea. per ea. 
10 25 \ $0.29 $0.26 
25 25 \ .33 30 
100 25 \ 47 42 
10 50 \ 31 .28 
50 50 \ 41 37 
100 | 50 \ 59 -53 
S | 150 4 31 28 
0 150 \ .37 -33 
30 150 \ 39 35 
40 150 \ 43 39 
50 150 \ 47 42 
150 150 \ 82 74 
20-20 150 AorB 51 46 
30-30 150 AorB -59 53 
40-20 150 AorB .59 .53 
40-40 150 AorB .67 .60 
50-30 150 Aor B .67 .60 
50-50 150 A4orB .73 .66 
40-30-20 150 B .84 .76 
30-20 /20 150/25 B .76 .69 
40-30 /20 150/25 | 80 72 
50-50/20 150/25 I 88 79 
20-20 150 
sep. neg B .78 -70 
8 450 \ 37 -33 
10 450 \ 41 .37 
12 | 450 A 45 -40 
16 450 A .53 48 
20 450 \ 59 .53 
30 } 450 | \ 65 59 
40 450 \ 78 .70 
&-8 450 \ 67 -60 
. 525 \ 51 46 
16 525 \ 78 -70 


Ae ENS ROO i ma IRI 
OUR ECONOMY LINE OF P.M. 


SPEAKERS 

Save money on these brand new bulk packaged 
speakers. These are from set manufacturer's 
overstock. Every speaker fully guaranteed. 

Size Stk. No. Magnet Per ea. 

34’ X17-3 68 $1.49 

4” X17-4 68 1.49 

§° X17-5 68 1.59 

6" X17-6A 1.47 1.99 

8° X17-8A 1.47 2.50 

4°x6" X17-11 1.47 1.90 


SPEAKER BAFFLES 


A handsome, solidly constructed qualty-built 
non-resonant speaker baffle covered with dark 
brown leatherette. Gold beading and plastic 
grill cloth add to the attractiveness 
Size Stk. No. Your cost 
6" WB-6 $2.64 
i WB-8 2.94 
10” WRB-10 3.46 
12° WR-12 4.65 


PHONO CARTRIDGE 


Standard replacement cartridge for most 
standard mount Astatic, Shure, Webster, etc., 
cartridges A regular $3.75 seller $ 00 
Your cost $1.75 ea. 10 for 16 
Stock No. RN-C10 


SN NE mE ea 
G. E. VARIABLE RELUCTANCE 
CARTRIDGE 


Standard cartridge for 78 R.P.M. records 
Stylus pressure 12-14 grams. Output 15 MV 
at 1000 C.P.S. with replaceable .003” sapphire 


tip needle. $9.95 list 
Stock No. RPX-040 Net $750 
TERMS: Cash with order or 25° 


All shipments F.O.B. Chicago, Ill. All items 
prior sale. $1.00 service charge on 
orders less than $5.00. We reserve the right to 
limit quantities 


IRVING JOSEPH 


RADIO PARTS, INC. 


on C.0._D. 


subjec t 


215 South Halsted St., Chicago, Ill. 


plied to its vertical input terminal. 
Balanced, non-astigmatic sweep is 
assured by push-pull deflection. Ter- 
minals are provided for direct con- 
nection to horizontal and _ vertical 
deflection plates and to the control 
grid of the cathode-ray tube for in- 
tensity modulation. 

The vertical deflection amplifier 
provides a sensitivity of .1 volt r.m.s. 
for one inch peak-to-peak deflection, 
sine wave frequency response at full 
gain flat within 3 db. of 1000 cycles 
value from 7 to 70,000 cycles free of 
peaking and usable to much higher 
frequencies, and an input impedance 
of '2 megohm and 34 uzfd. 

Designated the Type 132Z oscillo- 
scope, the new unit measures 17144” 
high, 1134” wide, and 17%,” deep and 
weighs 39 pounds. The of this 
new scope is being handled by the 
company’s authorized distributors. 


sale 


REPLACEMENT BALLASTS 

JFD Manufacturing Co., Inc. of 
6101 Sixteenth Avenue, Brooklyn 4, 
New York is currently offering its line 
of air-cooled TV ballast tubes 
placement items. 

Employed original components 
by several TV set manufacturers, the 
ballast tubes are available in 
teen different models. Heavy 
ance elements and large insulating 
surfaces are designed to provide effi- 
cient operation. The black enameled 
shell is perforated for greater heat 
dissipation. 

Further information and literature 
is available direct from the manufac- 
turer, its representatives, and distribu- 
tors. 


as re- 


as 


seven- 


resist- 


“TENNA-SCOPE" 
The Alliance Manufacturing Com- 
pany of Alliance, Ohio has added a 


new TV booster to its line as a com- 
panion item to its ‘“Tenna-Rotor.” 
Known the ‘“Tenna-Scope,” the 
new unit is a booster which features a 
Single tuning control for all channels, 


as 


an automatic “on-off switch which 
operates when the teievision set is 
turned on or off, high and low band 


amplifiers on separate circuits, and 
each circuit designed to give maxi- 
mum performance on its own chan- 
nels. 

The new booster uses a dual 6J6 
with selenium rectifier. The unit is 
housed in a walnut plastic cabinet 


with a gold and maroon dial and comes 


equipped with an 8 foot cord. The unit 
will match both 72 ohm and 300 ohm 
impedances. 

Additional details on the new “Ten- 
na-Scope” are available from the com- 
pany. 


TV SCREEN POLISH 


The Jim Robbins Company of 1555 
E. Eight Mile Road, Hazel Park, 
Michigan has begun the national! dis- 


tribution of a new polish designed 
specifically for cleaning the 
screens of television receivers 
Known as “TV Care,” the new polish 
leaves the plastic tube protector clean, 


outer 


conditioned 
many of the future scratching hazards. 


scratch-free, and against 


Investigation has shown that almost 
90% of the scratching of such screens 


is due to the tiny dust particles, which 


are attracted to the plastics, being 
ground into the surface under the 
pressure of normal cleaning or wip- 


ing. These particles are negatively 
charged and cling to a positive static- 
charged screen. 
The new polish 
agent to completely 
static charge while anothe 
cleans the 
plastic is left clean, scratch-free 
virtually dust-resistant by 
ditioned against future 


uses a grounding 
eliminate the 
ingredient 
plastic surface. Thus, the 
and 
being con- 
recharging. 
WALSCO "SIGNAL KING" 

The Walter L. Schott Company of 
9306 Santa Monica Blvd., Beverly Hills, 
Calif., has just announced the avail- 
ability of a new television antenna, the 
Walsco “Signal King.” 

According to the company, the 
unit is a universal antenna capable of 
receiving all channels. A special sig- 
nal “director” added im- 
prove gain on high band channels and 


new 


has been to 


eliminate ghosts. Ease of stacking 
makes the new antenna suitable for 
fringe area applications, in the opin- 
ion of the manufacturer. 

Catalogue information on the new 
antenna is available from the com- 
pany. 

INPUTUNER 

Mechanically and electrically de- 


signed for replacement of switch-type 


TV tuners, the new Series T3A In- 
putuner just introduced by the Elec- 
tronic Parts Division of the Allen B. 


RADIO & TELEVISION NEWS 


Inc. 


Laboratories, 


Du Mont 
Paterson, New Jersey provides recep- 


of East 


tion of FM as well as TV channels. 
This new and improved continuous 
tuner is available to both jobbers and 
set manufacturers. It employs a Mal- 
lory-Ware three-section spiral Induc- 
tuner plus antenna tuning. The com- 
pany claims that this combination pro- 
vides good sensitivity and selectivity. 
The space required is identical with 
that of most leading switch-type tun- 
ers. Standard mounting holes further 
facilitate interchangeability. Electri- 
cally, the new Inputuner is designed 
to work into the i.f. system of TV re- 
ceivers using a separate sound i.f. It 
is available with variations in the 
mixer plate network, making it adapt- 
able, without alteration, to various 
types of separate sound i.f. receivers 


TWIN-DRIVEN ANTENNA 

A new all-driven-element antenna 
has been announced by Technical Ap- 
pliance Corporation of Sherburne, New 
York. 

This new “Taco” antenna has been 
designated as the 1700 series and is 
known as the “Twin-Driven Corner 
Antenna.” With all of the elements 
driven, the directivity of reception has 
been narrowed, thus minimizing ghosts 
caused by reflected signals. The front- 
to-back ratio is high. Both high and 
low band coincide due to the 
phase relationship controlled through 
feeding. 

Mechanically, the new unit offers 
low wind resistance and is rigid when 
assembled. Assembly is accomplished 
by means of the company’s “Jiffy- 
tig’”’ type of construction. The antenna 
elements are merely swung into place 
and wing nuts tightened to prepare 
the antenna for installation. 

These new units are available in 
single or stacked models depending on 
the requirements of the installation. 


lobes 


SWEEP GENERATOR 

The Triplett Electrical Instrument 
Co. of Bluffton, Ohio has recently in- 
troduced a low-cost TV-FM sweep 
signal generator in response to the 
demand for accurate test equipment 
priced within the range of the average 
technician. 

According to the company, any good 
AM signal generator can be used with 
the new unit as a marker thus mak- 
ing it possible for the service techni- 
cian to reduce his investment in sweep 
Signal generator equipment. 

The Mode] 3435 provides continuous 
range coverage to 240 mc. for all TV 
carrier and i.f. frequencies. There is 
no gap in frequency and continuous 
tuning is provided over all of the TV 
and FM bands. The main frequency 
dial is marked with channels as well as 
frequencies. 

The instrument features continuous- 
ly variable sweep width, effective from 
500 ke. to 12 me., with “Off” position; 
phase controlled sweep voltage for 
scope horizontal input; and a standby 
switch for the temporary silencing of 
the generator during other work on 
equipment under test. 
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SEE LEO FIRST... 


for hallicrafters! 


HALLICRAFTERS HALLICRAFTERS 
SX-71 S-78 
RECEIVER FM/AM CHASSIS 


Superb broadcast performance for custom 


installations. 10 tubes, rectifier. 8 watt 


output. One RF, 21F. 


Double Conversion shorp selectivity, plus 
built-in NBFM at moderate cost. 11 tubes 
plus voltage regulator and rectifier. 


$199,50 


Low Down Payment 


only $89,50 


Low Down Payment 


WRITE FOR DETAILED SPECIFICATION EQUIPMENT SHEETS 


Send for the 1951 
complete WRL Cata- 
leg containing 
everything new in 
radio and television. 
Dealwiththe 
“World's Most Per- 
sonalized Radio 
Supply House."’ 


RADIO 


REFERENCE MAP 
CU ON 10-20 & 75 METERS 
Just right for your control 
room walls. Approximately 
2 x 36” Contains time 


zones, amateur zones, mon 
itoring stations. Mail 25 eee ee 
Sonpen Gaby ane. c WORLD RADIO LABORATORIES 

744 West Broadway R-1 
Councit Bluffs, lowa 
Please send me: C] $X-71 Info 
0D Redico Mop 


(CD New Catolog C) S-78 Chassis Info 
l 
I 


WRITE—WIRE 


PHONE 7795 A x 


C) List of Guoranteed Used Equipment 
NOME .cccscccccccccccseccecs occcccccees 


LABORATORIES CORPORATED 


COUNCIL BLUFFS ’ 1OWA 


The February issue of RADIO & TELEVISION NEWS 


will be on sale January 30. Be sure to reserve your copy with your Newsdealer. 


EASY TO LEARN CODE 


It is easy to 
with an Instru 


KIKI III KIKI IKKE 


Greylock's NEW 


TELEVISION 
& ELECTRONIC 


CATALOG 


Crammed full of 

@ Great Money-saving Values for YOU 

@ Bargains you can’t afford to miss 

® More than TWENTY Standard Brand 
lines of Merchandise 

Write TODAY for your copy, to Dept. N-1 


G R E ¥ L 0 Cc x ELECTRONICS 


SUPPLY CO. 
%11S Liberty Street, New York 6, N. Y. 


SOOO RO 


1 or increase speed 


ther assistance rr s ds of successful operators have 


“acquired the code with the Instructograph System. 
Write today for convenient rental and purchase plans, 


INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
145 


POR IOI A IIA IAA ISI ASSIS. 
pee eeeeeeeeeeeeeeele eS | 


ATTENTION 


ALL ELECTRONIC- 
TELEVISION 
ENGINEERS 


or more than 6 years 

RADIO-ELECTRONIC 
ENGINEERING, a special 
edition of RADIO & TELEVI- 
SION NEWS, has kept alert 
engineers dependably and 
thoroughly informed on all 
that’s really important in 
electronic engineering. 


Selected and exclusive articles 
and other specialized features 
of practical and lasting value 
to electronic engineers are 
added to the content of the 
regular edition of RADIO 
& TELEVISION NEWS. 


Subscribers to the regular 
edition may change to the 
RADIO-ELECTRONIC EN- 
GINEERING edition by remit- 
ting an extra dollar for each 
6 months of the unfulfilled 
portion of their subscriptions. 


New subscribers please use the 
lower half of order card in this 
issue. 


The RADIO-ELECTRONIC 
ENGINEERING edition is avail- 
able only by subscription. 


-ELECTRONIC 


edition of 
RADIO & TELEVISION NEWS 
185 N. Wabash Ave. 
Chicago |, Ill. 


The unit is copper-plated steel con- 
struction throughout. All critical cir- 
cuits are inclosed and the power trans- 
former is static shielded. 


V.T.V.M. KIT 
Approved Electronic Instrument 
Corp. of 142 Liberty Street, New York, 


New York is currently offering a new 
v.t.v.m. kit, the Model A-220K. 
Suitable for television servicing ap- 
plications, the new instrument has 5 
a.c. ranges and 5 d.c. ranges. 5 resist- 


ance ranges cover from 0-100, 


and 0- 
10,000 ohms and 0-1, 0-10, and 0-1000 
megohms. 


The unit incorporates a 
bridge circuit, a zero-centet 
for FM-TV discriminator alignment, 
and has a d.c. input impedance of 26 
megohms. The instrument uses three 
tubes, a 6H6, a 6SN7 and a 6X6. The 
meter used is a 44” 0-200 microam- 
pere unit with an open-face, non-glare 
calibrated meter scale. The meter cir- 
cuit is “burn-out proof.” 

The power supply is 110-120 volts, 
60 cycles and the power consumption 
is 15 watts. The power transformer is 
electrostatically shielded. 

The kit comes complete with a 
heavy gauge steel cabinet in a battle- 
ship gray crackle finish, three stand- 
ard brand tubes, all parts including 
the power supply, operating instruc- 
tions, pictorial and circuit diagrams, 
and a guarantee. 

Complete details are available from 
the company. 


balanced 


reading 


TV BOOSTER 
Television Equipment Corporation of 
238 William St., New York 7, has de- 
veloped a new television booster which 
is said to be particularly 
fringe areas. 


effective in 


AN INEXPENSIVE DIODE PROBE 
By SAMUEL T. WALTON 


QEARCHING for non-standard hard- 
—/ ware to construct test equipment is, 
in general, a time-consuming process. 

The main part needed in the con- 
struction of this diode probe was a 
suitable metal tube with a dielectric 
end in order to house the condensers. 
resistor, and diode crystal as well as 
hold the metal probe. 

A pencil flashlight with a plastic end, 
such as those sold in the five-and-ten 
cent stores for thirty to forty cents, 
met my requirements satisfactorily. 
The condensers, resistor, diode crystal, 
test prod pin, coaxial lead, and the jack 
may be obtained from an electronic 
accessories store. 

In building this unit, first remove 
Parts A, B, and D as shown in Fig. IB. 
Parts A and B may be removed by 
means of a long screwdriver after Part 
( has been unscrewed. This is best 
accomplished by standing the penlight 
on end and pressing down Part A, then 
giving the screwdriver a sharp rap with 
the palm of your hand. Part D is the 
penlight bulb. This may be retained 
and used in your absorption wavemeter 
as it is a low-current lamp. 

Next, assemble the condensers, re- 
sistor, and diode crystal as shown in 
Fig. 1C. using varnished cambric tubing 
spaghetti) where insulation is needed. 
This assembly is completed while the 
components are out of the penlight 
tube. This assembly is then wrapped 
with low-loss insulating tape. This 
wrapping should be done carefully in 
order to provide sufficient insulation 
and hold the assembly in place. 

The next step is to dress the coaxial 
or auto radio lead in the cable to the 
correct length and attach to the com- 
ponents. Attach and solder a bare wire, 
8 to 10 inches in length, to the shield 
at Point | in Fig. 1C. This wire is laid 
back along the cable and fed through 


the opening in the end of the penlight 
tube. It is used for making the ground 
after the components are installed in 
the penlight tube. Pull and slide the 
components into the tube and solder 
the ground wire to the case. Be sure the 
lead of the .OL microfarad condenser is 
long enough to attach easily to the test 
pin prod. 

Finally, install the test pin prod in 
the plastic cap and feed the wire of the 
-OL microfarad condenser through the 
hole of the test pin prod and screw the 
plastic cap in place. Pull the wire of 
the condenser tight and secure it with 
the nut of the test pin prod, taking 
care not to over-tighten lest the plastic 
cap be damaged. 

There are several circuits for diode 
probes, published recently in radio 
magazines, which may be used in place 
of the one shown in Fig. 1A. The one 
shown worked well with a v.t.v.m.. how- 
ever. A clip and lead can be attached to 
the probe case for a shorter ground 
connection, a condition which is often 


desirable when testing some circuits. 
30-— 
Fig. 1. 
or 
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Known as the S-505, the new unit in- 
cludes a gain control for reducing the 
gain of the booster on strong signals, 
and two untuned broadband amplifiers 
for both low and high bands. This 
latter feature is said to be especially 
applicable to intercarrier type tele- 
vision receivers inasmuch as it gives 
equal amplification to video and audio 


signals. 


AUDIO AMPLIFIER 

A new audio amplifier, designed by 
N.J.R. Electronics Company for TV 
applications, is now being distributed 
nationally by Milo Sound of 200 Green- 
wich Street, New York 7, New York. 

The new Model 10MT can be used 
either with the receiver’s existing 
speaker or with a higher quality re- 
producer. With the set’s own speake1 


eed 
erg 


a 75% aural improvement is obtained, 
according to the distributor. With a 
quality speaker, the amplifier delivers 
its full range of 100 to 13,000 c.p.s 

The amplifier plugs into most of the 
existing single-ended amplifiers. It 
uses two 6K6’s or 6V6's in push-pull 
and a 6J5 driver. The harmonic dis- 
tortion is less than 3% and power out- 
put is 6 to 8 watts 

Because the unit measures only 3”x 
5” it can be fitted directly onto most 
television chassis. It comes complete 
with tubes and a 2-foot extension. 

Details are available from Milo 
Sound 


UNIDIRECTIONAL ANTENNA 

Tricraft Products Company, 1535 
North Ashland Avenue, Chicago 22, 
Illinois is currently in- production on 
a unidirectional antenna for FM and 
television applications 

The new P-38 is a single bay incor- 
porating seven elements. The design of 
the antenna is such that in the high 
television band three colinear elements 
are fed with in-phase equal currents, 
which single element group gives a 
gain over a half-wave dipole of ap- 
proximately 6 db 

Behind the three elements are placed 
two colinear reflectors cut for the high 
television band and a third longer re- 
flector that is active in increasing the 
forward gain in both the high and low 
television bands. The resultant high 
band antenna gain is nearly 10 db 
over the entire high TV band, accord- 
ing to the company 

When operated in the low TV band, 
the three fed element group of the 
high band becomes a single half-wave 
dipole with the approximate sinus- 
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SNAP-ON TV FUSE HOLDER! 


Snap-on fuse holder for quick, easy replacement of TV pigtail 
DEAL NUMBER 1 fuses. Snap regular replacement fuses in other side — the job is 
done. No more cutting out the pigtail. No more messy soldering 
Catalog No. 094024 No more fuses blown by hot irons. Save time, save work, save the 
customer's money, and still make big TY profits 


TV FUSE KIT 


TV fuse kit—10 assorted fuses that service all TV receivers 


DEAL NUMBER 2 Admiral, Philco, RCA, Zenith, Emerson, Hallicrafters, etc., etc., etc 
Catalog No 094023 The serviceman needs the right fuse in his box — it is in this kit 
“ when he needs it. Saves time, saves profit 


LITTELFUSE, CHICAGO 40, ILLINOIS + LOngbeach 1-4970 


@ Many fans spend hundreds 
of happy hours listening to city 

and state police calls on their Polic- 
Alarm radios. . . . Polic-Alarm Model 
PR-31 is a quality radio which will give 
years of trouble-free service on the 30-50 mc. 
band. Can be used on either AC or DC cur- 
rent of 115 volts. 


Besides police calls, the 30-50 mec. band 

also is used by fire departments, ambulances, 

A border patrol, forestry, maritime, railroads, 
bus lines, and other services. Enjoy the thrill 


of listening to these vital messages $44 95 
RADIO APPARATUS CORPORATION at home. Model PR-31 (illustrated) . 
*olic-Alarm Model PR-8 is lable ) 
DEPT. RN-I, 310 FOUNTAIN SQUARE THEATRE 130 oie on hw ae, ink 44 95 
BLDG., INDIANAPOLIS 3, INDIANA Price, complete : ; $ ° 
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PRICES 
BEGIN AT 


g% 


Less TUBES 


JOBBERS: WRITE FOR CONFIDENTIAL 
PRICE INFORMATION 


16 BR Telekit - 


Less 
$79.95 Tubes 
Console Cabinet shown 
$39.95 

You can build this fine 16 
n. rectangular black tube 
ry t All you need is 
on} screw driver, and 

le It’s easy t 
asse mbl ;no previous knowl 
edge we 8 required 
The t ining unit and hi 

tage ipp! are factory 
wired and tested for you 
A big 54 page illustrat ed 
instruction book guides yo 
tl easy assembly Sat- 
iste results are GUARANTEED by Factor 
Service Plan and Warranty. Write today for com 
pl information, 


12-B Telekit 
$69.95 
8-B Telekit 
$49.95 
Both Less Tubes 


Exciting ne 


comme reial sets 
Over 35,0 \ 
kits have 


be n successfully assembled by fo:lowing 


illustrated Telekit instruction book No 
kno wl dge of TV is required, Satisfactory 
re GUARANTEED under the Telekit Fac- 


tory Service Plan. Write for full information 


12 Channel Tuner 


$12.95 
Pre-built, factory aligned. 
Stage f R.F. amplification | 
Telekit 12 channel tuner | 
equips any TV set with video 
I.F. of 25.75 to 26.1 Me and | 
sound I.F. of 21.25 to 22 Me 
Not a. ki Complete with 
tubes. Only 4 wires to connect. 


Telekit Booster 


$12.95 
Brings in TV signals bright 
and clear = specially helpful f 
tringe areas or use with §& 
“ag NOT A KIT 
Completely assembled with 


ELECTRO -TECHNICAL INDUSTRIES 


1432 NW. BROAD ST. DEPT. R PHILADELPHIA 21 PA 


oidal current distribution of any thin 
half-wave dipole. Behind this dipole 
is placed the reflector, cut to give 
maximum forward gain on Channel 2 
and in front of this dipole is placed 
a director cut to give maximum for- 
ward gain on Channel 6. As a result, 
the antenna gain is nearly constant 
over the entire low TV band at ap- 
proximately 6 db. over a half-wave 
dipole. 

The company will forward a data 
sheet giving complete details and re- 
ception patterns to those requesting 
one. —30— 


NEW SERVICE GROUP 
MEETING of independent service 


LA technicians has been called for 
January 28th in Washington, D. C. for 


the purpose of organizing a new nation- 
al service group to be known as the 
National Association of Electronic 
Technicians. 

At a recent meeting held in New 
York City, delegates from 29 different 
technicians’ organizations passed a 
resolution calling for a national associ- 
ation. Any service group interested in 
being represented at the Washington 
meeting are asked to contact Norman 
Chalfin, 545 Fifth Avenue, c/o ARSNY, 
New York 17, N. Y. —30-— 


“GREAT EAGL 


A\ THEN the Simpson ee Com- 

pany held its annual sales confer- 
ence late in September at Lac du Flam- 
beau, Wisconsin, Ray Simpson, the 
past president and present chairman 
of the board, acted as host to the group. 


,ee 


The Indian headdress Mr. Simpson 
is wearing in the picture is no gag. It 


signifies his new status as 
chieftain of the Chippewa Tribe. 
official name is **Me-gese”’ or **Great 
Eagle.”’ The Indians at Lac du Flam- 
beau accepted him into the tribe at a 
ceremony, complete with war dances, 
which was held during the sales con- 
ference. The honor was conferred on 
Mr. Simpson in recognition of his re- 
habilitation work among the Indians, 
made possible by his employment of 
members of the tribe at the Simpson 
factory opened there four years ago. 


—30- 


honorary 


His 


Ray Simpson, chairman of the board of the 
Simpson Electric Company, shown wearing 
his ceremonial headdress to which he is en- 
titled by virtue of his recent acceptance as 
an honorary chieftain of the Chippewa Tribe. 


NOW! 


SPEED UP ALL SOLDERING WITH 


UNGAR 


FEATHER-LIGHT SOLDERING PENCILS WITH 


INCREASED WATTAGE 


For with N 


Stop wrestling with bigirons. New HI-HEAT 
TIPS in your Ungar Electric Soldering Pen 
cil produce a really versatile tool that'll 
perform on a par with the big, bulky 100 
150 watt irons. If you can't get immediate 
delivery, please be patient, for production 
hasn't yet caught up with demand. Ask your 
supplier for No. 1236 Pyramid or No. 1239 
Chisel. List price, $1.25 each 


ELECTRIC TOOL CO., inc 
ANGELES 54, CALIFORNIA 


LOS 


THE FASTEST SELLING 


Ground Hods 


| tor TV 


| AND OTHER 
INSTALLATIONS 
With a new quick- 


acting, time-saving 


a Nit i 
clamp that insures 
positive contact 


+4 to +14 


conductor. 


on 

gauge 
34-inch 
solid steel rods, cop- 
per plated and point- 
ed for easy driving. 


Available in 4 and 
6-foot lengths. Also 
l4-inch rods 5. 6 
and 8-foot lengths. 


At Your Jobber 


PREMAX PRODUCTS 


INC. 


DIVISION CHISHOLM-RYDER CO., 
5105 Highland Ave., Niagara Falls, New York 


RADIO & TELEVISION NEWS 


45 degree conic section will result. ES 
Small finishing nails can be driven Px) OPPORTUNIT! XY 
into the edges for securing the alu- v G -. jo qusiness © 
minum. v ics 

To avoid possible flexing of the alu- — 
minum when reflecting sound, the cone 


can be filled with paster of paris o1 IN 
fine sand. A top section should now 
be fitted to conform to the outlines of 


the cone and screwed into position 
The writer was content to paint the 
reflecting arrangement black and 
leave it open. It is suggested, how- 
ever, that if this offends other eyes 
the top piece can readily be extended 


Corner Speaker 
(Continued from page 55) Y eere to 
\ 


Complete Self-Training Course in TELEVISION and 
RADIO by Famous Experts—Starts from Scratch, 
Takes You BY SIMPLE STEPS from Basic Theory to 
Repair, Installation, Televising, Color TV, etc. 


No* you can do ANY TV-Radio in 
stallation, service, or repair job 


in dimensions so that grille cloth can operate field-testing equipment; under Tm 
be fixed to the entire top portion, en- stand problems of TV broadcasting, FM r \ LEVIS. oy 
closing reflector and all. A vertical ) AM transmiss etc. Step into a good o 
piece in front of the speaker would al- paying job in booming electronics field 
low a square corner for mounting the get a specialist's rating—or start your own J Qualifies 
grille cloth service business Train yourself AT you for 
iia ‘dil , HOME IN SPARE TIME .. . with ; 
Bass response is as good as the Ces | he McG Hill B ( rv 
- ° a tn Nic raw it aSi ITS in 
speaker itself can provide. The fact PARTIAL a Radic ae 
1as previously been established by CONTENTS 
competent authorities that the reflex 2296 Pages— 
BASIC TELEVISION 1611 Illustrations 
type box gives pronounced bass boost 592 pages, 415 illus. , 
If such boost is desired, a suitable port r O2 tstanding idio nd TV instruc- ABSOLUTELY FREE 
can be cut near the top of the en- feat’ 6 Det aces TWO 1 rHOl SAND PAGES. of ‘ “= oll. ww “a 
7 a - @ Picture e b ; Over SIX o ou 2 e course. 
closure. 0 ' A ‘ E TEEN “HUNDRED Fie ne ‘Successful eae 
> Betectia - “ diagrams (reg. price: $2) 
P : i « re rr . ble ec eter g’’ charts show i 1 
. ~p -@: s . @ Ant e. he to diagnose d T\ . 
GOOD NEWS FOR HAMS Frequency m” Hf breakdown, how to repair it. ex- 
N ER article, **2 “ars ¢ am,” i ‘ a r itself ; 
Sang > tected r Ae se aT I “ SS ny times over | see deel tacos aeons Ge 
. i J “T . SSUC, eten SERVICING Can qualif 1 be 
Cloutier, W8GJX happened to mention 429 pages, 388 illus. pow, FCC | FREE 10- DAY TRIAL COUPON | 
that she was awarded a box of oranges Ante e 1 ge nt : : . Brite 
for working fifteen Orlando decee ma Patt at ‘ enced technician | McGRAW- MA, SSE CO... tas.. Cag, GE, | 
——— Cate go : ’ e! new tricks. || 327 West 41st St., New York 18, = Y. | 
According to a letter received from Reception 7 itt mot tn 4 10 <¢ FREE EXAMINATION | 
Jess R. Leach, W4CMI, this offer was Remedies '@ . Deflee SEND | ee © Reale Soares & Sy ee Rao.0 = i 
discontinued as of May 1, 1950. leaving ee ; e The NO MONEY i : : | ay | 
a considerable number of disappointed H Low-Voltage Over 8 millionTV | . Be ge pp ng | 
hams throughout the country who had _— pales oe ol pf me 
oes alg ’ enadenn ak dion te ESSENTIALS Hon radioe in use. f a plus il 
welve, thirteen, or ourteen of the r- OF RADIO acer Paro | ¥ | 
lando stations logged. 800 pages, 433 illus Mer | ‘ 
According to Mr. Leach. the offer ‘ y “ys fe m “ FREE EXAMINATION | 
has again been renewed as of November Y +e: ‘ | Essentials of Radio, Elements of Radio Serv- || 
10, 1950 on the same basis as previously. ‘ower Suppls $6.00 icing, $4.50 
+ s ee ae i} ow. Basic Television, $6.50 Television Servicing, | 
In other words, all postwar Orlando e Test IAL! ¢ e can | $5.50 | 
contacts are valid so that the hams t eo. Fre x nant haces, | For w eve ese books 1 decide ke twin |f 
who have worked a number of the Or- es Trai ss eg ee El ~ i 
lando group do not have to start from ane, or é | | 
| ser . ‘ » Ba : # : N 
“meen but may add to the list until RADIO SERVICING vor FREE | a 
they have fifteen, . 75 pages, 375 illus. SOLUTELY FREE a = [| Ae 
a The offer, as it stands now. is this: Multime e A luabl lustrated | | 
The Orlando Amateur Radio Club will ipaciare a denvaaen fering” pri City s I 
ship prepaid a box of select tree-ripened Fant Poll eetee individual books FREE | Oo WE'LL PAY POSTAGE | 
Central Florida citrus fruit upon re- avec @ } ~ 1 ee pindivide Oks | 
ceipt of proof that the ham has worked — e noe ' eel] 
fifteen different ham stations in Or- 
ange County. Mr. Leach stresses that 
there are no strings or catches to this 
| offer. **Proof™ consists of a list of the 
I stations worked since the band opened 
i after the wartime ban. with the date “ 
of the QSO, time, and the operator's TEST «+1 KLIPZON PRODS 
D> . Here is NEW convenience in testing 
I name, if possible. BOTH HANDS FREE 
Mr. Leach explains that the rein- for odjacimeney § ene soldering. 


Statement of the offer was made after Built-in self-holding jaws slip onto wires, lugs 


he « . ond terminals easily. Grip test points until KUPZON 
t ‘ lub me mbe ‘rs decided that the ced dl, “Siar elk deeaaad Ge MINI-PROD 
cost of the project was incidental com- easy contact with inaccessible wires CONNECTORS 
pared with the pleasure the group de- and terminals tor > ng aa 
rived from its contact with hams Klipzon V. H.F. Crystal Probes . 
| . bring added versatility to your vacuum tube Order a box of 20 Today 
throughout the United States. voltmeter and volt-ohm-milliommeter for AMAZING NEW 


Hams who already have several QSO's WEST CONVENHENCE 


recorded will be happy to hear of the 
reinstatement of the offer and the hams 
who haven't entered the ‘‘orange 
Sweepstakes” will want to try their 
hands at winning their morning orange 


juice. “ap | UNITED TECHNICAL CABORATORIES Sen 


At Your Local Ports Distributors, 
if not in stock write us direct 
for free KUIPZON folder C 
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ide Range 
Reproduction 
For the Home 


* 
Triad Hi-Fidelity 
Amplifier Kit... 


The Triad HF-10 Amplifier, from a circuit 
designed in cooperation with J. N. A 
Hawkins, prominent sound engineer, has been 
produced especially for those who like to 
build their own sound reproducing systems. 
When used with the high quality speakers, 
tuners, turntables, and pick-ups now avail- 
abie, a system can be built that will meet 
the requirements of even the most critical 
music lover. The Triad HF-10 kit supplies 
the basic engineering and solves the most 
difficult mechanical layout problems. With 
18 db. of feedback, affording a reflected 
impedance of less than 2 ohms to the 16 ohm 
speaker tap, within 1 db. linear frequency 
response from 20 to 20,000 cycles, and with 
a minimum of distortion over this same 
range, the HF-10 is worthy of use in the very 
finest home music installations. 


“Features... 


Wide Frequency Response: Within one db 
from 20-20,000 cycles 

Low Distortion: Less than 2% from 50-18,000 
cycles at full 10 watts output. Less than 1% 
from 20-20,000 cycles at 5 watts 

Heavy Speaker Damping: Reflects less than 
2 ohms to speaker from 16 ohm tap 
Equalization: Continuously variable to +12 
db. or — 30 db. at 50 or 8000 cycies 

High Gain: 74 db. from crystal microphone 
or radio receiver; 96 db. (equalized for 
magnetic pickup) through preamplifier. 
Low Noise: Hum and other noise 60 db. below 
maximum output. A-74) equalizing coil has 
70 db. shielding 

Beautiful Appearance: Gray hammertone 
chassis with ivory silk-screened lettering, 
matching gray Triad transformers 


*Prices 


HF-10 Kit—Includes S-31A, R-14A, A-74), and 
C-10X Triad transformers, chassis, prints and 
assembly instructions List Price $39.85 
HF-10A Kit—Same as above except for sub- 
stitution of HS-81 output transformer for 
S-31A List Price $57.75 


See your dealer or write for Bulletin HF-10, 
4 and Catalog TR-49A which describes 
the complete Triad line. 


mR ANSFORME R MFG CO 
y 2254 Sepulveda Bivd. 
Los Angeles 64, Calif. 


Station 


of the Month 


their nearest Army installation 


regulations prescribed for the MA 


furnished civilian amateurs under existing law. 


MARS OPENS RANKS TO CIVILIAN HAMS 


The Department of the Army has announced that it will accept civilian members in its MARS 
program. Civilians interested in joining the system are invited to contact the Signal Officer of 
Authorization for civilian membership in MARS-Army insures 
the continued use of the net as a back-up communication system if activities and reserves of the 
Army are mobilized. MARS membership does not affect draft status, the Army emphasized 

Civilian members must be 2! years of age or older and must hold a valid FCC amateur radio 
station license. They must also agree to operate their stations in accordance with rules and 

Rs by the Army. Only amateurs who own stations, in operation 
at time of application for MARS membership, can be considered. No radio equipment can be 


J3AA-CS3AA at Lages Field, Ter- 
ceria Island, in the Azores Ar- 


chipelago, has been named 
“MARS Station of the Month” by 
Major Rawleigh H. Ralls, Chief, 
MARS, U. S. Air Force. The station 


has proven a big morale factor to Air 
Force personnel stationed on _ the 
“rock” by permitting them to talk to 
the folks back home via 10 and 20 
meter phone. Daily contacts with AIR 
at the Pentagon and with AK2AA at 
McAndrews Field, permits informal 
handling of a lot of squadron affairs. 

Lt. Col. Sidney Nutt, “Sid,” is the 
licensee, MARS Director, station cus- 
todian, and Commanding Officer of the 
1936th AACS Squadron. Sid does just 
about everything as can be seen from 
his titles and he does spend some time 


at the mike. Master Sergeant Nick 
Pozarich, W6ZGB-AF6ZGB/CS2 (boy, 
what a c.w. call) is chief radar me- 


chanic for the squadron. Nick keeps 
all the radar gear in tip-top shape so 
that maintenance does not interfere 
too heavily with his skeds. Myron Kis- 
selburg, W6ZNA, a civilian employee 


of the Gilfillan Corporation, also does 
his bit of brass pounding. 


The prefix Charley Sugar coming 
from the Azores rather than the ac- 
customed Charley Tare has thrown 


many DX men and SWL’s for a loss 
but it has helped the gang at CS3AA 


to work all continents in record time 


and get well along the road toward 
WAZ and DX Century Club certifi- 
cates. The station was granted an 


experimental license by the Portugese 
government and is permitted to oper- 
ate in the amateur bands and on 
MARS frequencies. It is the experi- 
mental aspect of the license that ac- 
counts for the “Sugar.” For those 
looking for an exclusive QSL, CS3AA 
roosts right around 14,350 kc. most of 
the time. 

The station layout consists of a TDO 
transmitter. This is a 10-channel re- 
mote control job manufactured by 
Collins Radio. It produces 350 watts 
of r.f. from a pair of 813’s and is mod- 


ulated by 805’s. The receiver is a 
“Super-Pro,” BC 779. The antenna is 
a long, long wire aimed at St. Louis, 


The gang at CS3AA-AJ3AA. From left to right are Myron Kisselburg, W6ZNA, Lt. Col. Sidney 
Nutt, Jr.. and M/Sgt. Nick Pozarich, W6ZGB who operate this MARS station in the Azores. 
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oo ateRlongy loads up nicely on all Ss E L E N i U Mi R E Cc T I EF | E R ~ 


Chief MARS played Santa Claus to AND SPECIALIZED ELECTRONIC COMPONENTS 


the Gang and sent them a new MARS 


. Pa 4 > 3c 4 P « ¥ : > 
package station consisting of a Collins 
32V2 transmitter, Collins T5A2_ re- SINGLE PHASE PO WER SUPPLIES 
ceiver, a Gordon dual 10-20 beam and Full Wave Bridge 
av.h.f. 152 converter. The West Lages Input: 0-18 VAC Output: 0-12 VDC 
Antenna Erection Society spent the Type No. Cuccont ons 
Christmas holidays building a tower | +o 1.o Amp 2.3 
P ° J > > Amp. : 
and erecting the beam which accounts B1-3X ; Amp 4.50 
° . B1-5 »0 Amp 2.7% 
for a boost in the signals. B1-10 10.0 ion 9.95 
we : 81-2 d ; 15.95 
Nick and Myron are currently build- ove +H 24.95 
ing a six-meter gear and if the results ie 0.0 AD Ry 
. -< 4 sta . © y ; 
are encouraging they thr eaten to go in Output; ete VbG | GENERAL PURPOSR low voltage DC power sup- 
for two meters. It does offer potential- Pina hee pica, with variable outputs. Rugged—Dependable— 
one ~ , 7 *recsion ntrol, 
jties for some v.h.f. DX records. Eu- 150 Ma $ 3 ooo 
C rn. a - as -Opy. 300 Mz 1.50 v¥Long life FULL WAVE SELENIUM RECTI- 
ropean v.h.f. men ple ase copy me Me. 150 cone J 
—30- 3.5 Amp 6.95 ¥ Output voltage continuously adjustable from zero 
‘gated 5.0 Amp 9.95 to maximum 
y n a 10.0 Amp 15.95 ¥ 3" Voltmeter and Ammeter—2% accuracy 
20.0 Amp 27.95 Vv Stepless control 
4 > 30.0 Amp 36.95 Instant Power—no warm-up period 
International Short-W ave 10-0 res 44.95 Y Dime nsion “S4x16 4 xs” 
’ . e eae Ua 97 v Assembled and Ready to Operat 
(Continued from page 127) Output: 0-90 VDC ¥ For 115 VAC 60 cyeles 
Current Price Write for descriptive bulletin GPA 
a sé 250 Ma. $ 2.95 Model Voltage Current Price 
Spain—EDV10, Madrid Lif 600 Ma. 5.95 | GPAsIO o-s VDC 10 Amps $69.50 
Spain—E , Madrid, noted on Bé-750 750 Ma, 6.95 | GPAI210. 0-12 VD 10 Amps 75.00 
approximately 7.167 signing off 1903 aah 1-5 Amp. 40.95 | GPA2S10 _ 0-28 VIX 10 Amps 55.99 
, _ Lng, ; 36-3X5 3.5 Amp. : 
with “Arriba Espana” and two pieces 6-5 ».0 Amp. 24.95 
~ 6-10 10.0 Amp 36.95 RECTIFIER CAPACITORS 
of music after program summary in B6-15 15.0 Amp 44.95 | ony 1000 MFD In VDC $38 
a Seankl> Wawne — T CF-20 2500 MFD 15 VbC a. 
Spanish. (Stark, Texas.) Oskay, Ms Bes ae i000 MED 30 VDC 325 
recently measured this one as 7.190 at Full Wave Center Tap CF-19 2000 MED 50 VD 1-95 
1550; previous measurements included Input: 10-0-10 VAC Output: 0-8 VDC | Cp21 1200 MED 130 VD ie 
7 1cOm - >< »N : Pri CF-9 200 ) a) ¢ d 
7.1695 and 7.1802. eye - ye $ 6.98 CF-10 500 MFD 200 VIM ose 25 
Surinam—Paramaribo, 15.405, noted Cie 30.0 a is:38 ene Semen eee te 
signing off 2035. (Stark, Texas.) Notec C1-40 40.0 Amp, 17.95 
in Californie ith nethts . J y o “ 50.0 Amp 20.95 RECTIFIER TRANSFORMERS 
in a iy nia with — < ™ .e = All Primaries 115 VAC 5@/60 Cycles 
2000 with announcements in both Dutch Type No Volts Amps. Shpg. wt. Price 
and English. (Russell.) PZH5, 5.758, THREE PHASE XFI512 15g Ib,” 388 
parallel with 15.405, now announces as Full Wave Bridge FES + R oe $3 
“Radio Surinam, Avros” (in Dutch) “ Input: 0-234 VAC Output: 0-250 VDC : oS ot hy +4 4 20 _ ee 
closes 2100; the 15.045 outlet usually Type Ne Current sey J XFCI8-14. 18VCT_ 14 , 10 Ibs. 2-95 
ee a iaieaaii pre : . 31313 Oo Amp 2 All TXF Types are Tapped to Deliver 32, 34, 36 
joins 5.758 at 1645 (generally without 813-2 2.0 Amp 3 3 Volts. xFC ype is Tapped to Deliver 16, 17, 18 
-~ ae 2 "1 3B13- L0A . 56. ‘Its Center- . 
announcement); 5.758 fades in around 3813-6 60 Am». B1so | Volts Center-tapped. 
790). “Reinga i Inti ” B13-10 10.0 Amp 105.00 
1730; Br inging C hi ist to the Nations 3B13-15 15.0 Amp. 120.00 RECTIFIER CHOKES 
(transcribed in English) is a Sunday Type No Hy Amps. DC Res Price 
. 1720.18 . , “TL, HYX6 055 600MA, 2.0 $ 1.50 
feature 1730-1800, followed by “The RECTIFIER MOUNTING BRACKETS | #* 3‘ a le 38 
Lutheran Hour” (also transcribed in For Types B1 through B6, and Type C1.$ .35 per set | HY1OA 018 39 +3 1398 
English). (Grove, Ill.) bor Types 3b 1.05 per set LY20A 007 2 2 3.95 
Sweden—“Sweden Today” (English) D-C PANEL METERS 
has been heard well lately 0815-0830 Attractive, rugged, and reasonably priced. Moving 
| I 11 705 i 15 155 A I vanesolenoid ty pewithaccuracy Withino % .squarecase 
over both .(09 and 15.155. 4 Janis 0- 6 Amperes DC } 
DX I ‘oade: anal Rad Qa) anish ATTENTION MANUFACTURERS 0-12 Amperes BS Pecccesses Any range $2.49 cach 
DX broadcasts says Radio Sweden now We are in a position to furnish Selenium 0-15 Volts bc J 
IS using 6.065 and 10.780 for the 1900- ee cage to specifications. 
9 4 - 99r - ANE “xcecllent delivery, prompt quotations, All prices FOR our N. Y. C. warehouse. Send M.O, 
2030 and 0015-0235 broadcasts. or check. ONLY shipping charges sent COD, Rated 
Tahiti tadio Tahiti, Papeete, sent concerns send P.O., Terms Net 10 days. 
mimeographed verification via airmail 
ite ee OPAD-GREEN COMPANY 
asked for further reports and sugges- as m 
tions. (Richards, Sask., Canada.) 71-3 WARREN ST., NEW YORK 7, .N. Y. PHONE: BEekman 3-7385-6 


Taiwan—Winter schedule of “The 
Voice of Free China” is 2300-0100 on 


15.235 and 11.735, first hour is English; 
0500-1130 on 6.040, 7.135, and 11.735, QUANTITIES OF » A D | Oo T U 6 E s 


news 0630-0640; best time to listen on 


6.040 is after KCBR leaves this chan- | TYPE TYPE TYPE TYPE TYPE TYPE TYPE 

nel 1000. (Neeley, Calif.) Balbi, Calif. 5U4G 6AG5 6D6 6K6GT 6SH7 42 813 

Says the second transmission signs on 5V4G 6AL5 6H6 6K7GT 6SN7GT 803 866A 

0430 and not 0500. Oskay, N. J., meas- 6AB7 6C4 6J7 6N7GT 12SG7 ~~ 805 1622 

ures the 41-m. outlet as 7.1338, 6AC7 6C5GT 6J5GT 6SG7 12SK7_ —- 807 9005 
Taipeh on approximately 7.334 has Packed in Original Cartons 

fair signal mornings (EST); call ap- PRICES ON REQUEST 

pears BCSF or BCFS. (Neeley, Calif.) SUBSTANTIAL DISCOUNTS ON LARGE ORDERS 

Heard in N. Z. at 0530 onwards at fair | All tubes are brand new standard brands. This offer subject to change with- 

Strength. (Cushen.) Dilg, Calif., says out notice and prior sale. Terms: 25% deposit with order, balance C.O.D. 

this one is directed to Occupied China: | $25.00 minimum order. 

believes call may be BCSS; frequency | MANUFACTURERS: WANT MORE EXPORT SALES? CONTACT: MICHEL LEVIT 


ene considerably last spring around | Domestic Division: TUBE DEPARTMENT 
450 but seems now set on approxi- METROPOLITAN OVERSEAS SUPPLY CORPORATION 


Mately 7.334. He believes call of the 
Chinese Air Force Station on sapeent- 1133 Broadway, New York 10, N. Y. Telephone: CHelsea 3-1105 
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Reeves — 20 YEARS WITH ELEC- 
TRONICS IN PEACE AND WAR: Opiicol 
ond magnetic film sound recording facil- 
ities, equipment, and supplies; ‘‘acetote™ 
discs and magnetic tape; transformers; 
projection TV; crystals; electronic com- 
pulors. 


ELECTRONIC 
BUSINESS MACHINES 


That's what we call the 16", 17" 


and 20" rectangular neutral-density- 
filter tubes that Reeves Soundcraft 
Corp. is manufacturing as successors 
to Remington Rand's TV Picture Tube 
Division. 


IT IS GOOD BUSINESS to INCOR- 


PORATE Reeves Soundcraft ‘'TRU- 
LUMES" as the BUSINESS end of TV 
sets you manufacture, service, con- 
vert, or for which you stock tubes. 


In the coming months more and 


more of these fine rectangulars will 
become available. An inquiry NOW 
will enable us to tell you how YOU 
may sooner become one of our happy 
kinescopic beneficiaries. 


Dictate an inquiry today. 


REEVES (oundezaft core. 


COLORCRAFT PICTURE TUBE DIV 
35-54 36th STREET, LONG ISLAND CITY 6, N.Y 


vw 


SUCCESSORS TO REMINGTON-RAND TELEVISION PICTURE TUBE DIV 


PRECISION 
LECTRONICS 


RS 


NEW: 


Write for literature and 
name of your nearest Jobber 


PRECISION ELECTROWKS ec fe 


\ 64\- 643 M\LWAUKEE eee —\\_) 


cuicaco 22, VALRLARONS ) 


SIGNAL TRACER SPECIALISTS 


REK-O-KUT presents a New 


Continuously Variable - Speed 
Turntable of Broadcast Quality 


Plays at any 
speed from 25 
to 100 R. P. M., 
without ‘“‘wow!”’ 
Operates on 50 
or 60 Cycles! 


s 


ss 


Now for the first time . . . a continuously variable 
turntable at a popular price. Ideal for record collec- 
tors, musicians, singers, dise jockeys, broadcast sta- 
tions, music schools, dance studios, skating rinks, 
gymnasiums, etc. Plays through amplifier, radio, TV 
set or phonograph. Model CVS-12 (illustrated) 
Chassis, motor and turntable . . . $84.95 net. Model 
CVS-12P, mounted in portable case with 16° dual 
stylus pickup . . $124.95. 


PIII IIIA AAAA AAA AAAI 


REK-O-KUT Model LP-743 3-Speed 
12” Transcription Turntable 


Recommended by outstanding music critics. Indue- 

tion-type motor designed for smooth, quiet, vibra- 

tion-free operation. 3 speeds, 78, 45 and 33%. 

eee $49.95 net. 

PIII IAA AAAAAAAAAAA AAI III II 
Write for Illustrated Catalog of REK-O-KUT Line 
of Hi-Fidelity Recording Instruments, Phono- 


graphs, Transcription Tables, Accessories. 


REK-O-KUT CO., 


INC. 
38-05 QUEENS BLVD., LONG ISLAND 1,N.Y. 


says “This Is Jerusalem Calling” 


mately 8.995 may have been changed 
from BCAF to BED32. This Air Force 
outlet noted by Cox, Delaware, at 0645 
recently with Chinese singing, very 
weak level. 

Tangiers—Radio International is ra- 
diating on 6.110 with English O0600- 
0630; French 0630-0715; Spanish 0715- 
0800; French and Spanish 0800-1000; 
“Bringing Christ to the Nations” (in 
different languages) 1000-1200; Arabic 
1200-1400; French 1400-1515; Spanish 
1515-1635; French and Spanish 1635- 
1800 closedown. (World Radio Hand- 
book Bulletin.) 

Patrick, England, says Radio Africa 
is now on 7.130 with improved signal. 

Pan American Radio heard on 15.048 
around 0700-0740; opening and closing 
announcements are in both Spanish 
and English. (Pearce, England.) 

Thailand—Bangkok appears to be 
using 6.24, 11.91, 15.91 for its overseas 
transmission daily 0500-0630 and for 
the native period 0700-1000 or later; 
news 0515, 0615. 

Trans-Jordan—The Hachemite 
Broadcasting Service has an English 
transmission daily 1000-1100 on 7.058; 
but 
studios and transmitters now are lo- 
cated at Ramallah, north of Jerusalem. 
(Radio Sweden.) 

Turkey—TAS has been measured 
7.2863 at 1605; according to schedules 
just received, English programs from 
Radio Ankara are on TAP, 9.465, and 
TAS, 7.285, 1600-1645; news from Tur- 
key 1602-1612; on Sundays at 1630- 
1645 has Mail Bag; on Sundays and 
Thursdays, programs in English con- 
tinue to 1700, the final minutes being 
devoted to selections of recorded mu- 
sic. (Oskay, N. J., others.) 

USI—Ambon, 3.380, Maluccas, heard 
to sign-off 1030 when clock strikes 2300 
local time; appears to relay Djakarta 
transmissions. (Cushen, N. Z.) Mena- 
do, 9.845, Celebes, is good signal 0800 
with variety of songs, announcements 
in Dutch. (Cox, Delaware.) 

USSR—Moscow’s evening 
to North America remains 1820-2300 
on (announced) 15.23, 15.18, 15.11, 
11.96, 11.82, 9.69, 7.29, and 7.24. (Kroll, 
N. Y.) Mailbag Program is Saturday 
2100. (Sams, Oregon.) 

Soviet, 9.340, heard in native 2015; 
parallel 9.380. (Oskay, N. J.) Moscow 
noted 7.245 good level 1745 with Eng- 
lish; parallel 7.295; heard on 6.110 at 
1535 with talk in English; also noted 
on 6.000 at 1630 with English. (Cox, 
Delaware. ) 


schedule 


Moscow II, the cultural program 
which includes interesting popular 
music by Russian composers, is also 


relayed on s.w., according to announce- 
ments, on 7.329 and 11.830 at 1000- 
1700. (Radio Sweden.) 
Venezuela—“La Voz del Tachira,” 
San Christobal, is broadcasting in 
Spanish on 4.830 at 0700-0900, 1000- 
1300, 1600-2200; output 5 kw. (World 
Radio Handbook Bulletin) YVQF, 6.20, 
Ciudad Bolivar, noted 2130 with news, 
very heavy QRM; noted in Spanish 
2145. YVKB, 4.89, Caracas, noted with 
music 2310, (Russell, Calif.) Caracas, 


RADIO & TELEVISION NEWS 


6.168, has been heard on Monday at 


2130 with news; on Tuesday at 2200 @ Fal@i ite Gir Taya a Ay V7) my Tea 1) A 


with news; strong signal in Calif. 
(Balbi.) Station heard on 9.700 at 


COMPLETELY CONVERTED AND READY FOR USE! 


710-1800 = later seems to be har- 

1710-1800 and le h. 80 METER EXCITER OR 75 METER PHONE RIG 

monic of Venezuela’s 4.850 outlet. These are BC457's converted and retracked to 3-4 Megs 

(Stark, Texas.) YVRK, 3.500, Caracas, ——it p action of al frequency {a 4 poe ot Oe ware Be $995 

good lev el 1840 with music. (Cox, Del- we ¢ eos pod - Ba oo gear SO 7. ath — 

aware.) Station “battling” with Bo- READY FOR USE WITH MODULATOR. 

ee. See a. cae F.B. FOR MOBILE AND HOME STATION USE....... $10. 95 

gota, Colombia, on 4.960, is YVQA, POWER SUPPLY KITS for the above transmitter. Complete, nothing 

- ’ x ~ Tr else to buy o ssemble. hassis ansforme socke 

Radio Sucre, Cumana. (Stark, Texas.) aa. draseperersnanppens $14. 95 

YVK F, 1.880, Caracas, still has news | Nasco Supply already wired and tested add $3.50 

. 2A5_4C ‘ox slaware 

daily 1845-1900. (Cox, Delaware.) HERE IS AN IDEAL LOW PRICED 10 METER RECEIVER—A BC 4 
Yugoslavia Belgrade, 6.100, noted rt soak Sat erted ee season A th . been . 10 meter band All brand ne 


in foreign language 1525; identified 


the cost Cor plete with tuning knob. Just add the 


. . ~e apply ind it's the hottest owl eter rece er e ever 
with four chimes 1530; completely =a a ead wo pees M “tee : . ae 
; =< <. ; POWER SUPPLY FOR ABOVE ‘RECEIVER, rs on rece 
jammed 1531. (Cox, Delaware.) iaiedl Geaamaian. Caaiste Gk Wek a warts end Glan 
* * * grams No wiring changes neces 
” Completely wired and tested ° . add $3.00 


Last Minute Tips 
Here are some late tips on Mexican 


TRANSFORMER BUYS 


radio stations. “Radio Universidad oh 4 SEA S88 All Brand New—Mostly Boxed 
Nacional,” operated by the autono- a. All 115 V, 60 cy. unless otherwise listed. 
mous Mexican National University, oS. Be aca goth 50 
has programs in Spanish daily 1100- ‘Dia ae feerry rowen TRANSFORMER ts 
1800 over XEYU, 9.600; works on a and Con — a or 110 or $69, 50 
cultural, non-commercial basis. (World Infor- ure Asa POWER TRANSFORMER. 
Radio Handbook Bulletin.) Grove, Ill, ‘All for a ong 1 prt nary $5.95 


UTC LS-73 POWER TRANSFORMER 
800 CT at 500 a 140 CT at 50 MA. 5 fila 


others, report strong signal from XEX, $4.95 


11.90, from before 0900 to after 0000; Se eee Meceieen 6s el FILAMENT. ee for “hie-vert 
i 7 y iia “om yr da rey t of \ 0 c « erte pu + @ 4 U 
Bellington, N. Y., has heard this one fr the Surp Rel /Arrei —, THORDARSON airae FILAMENT TRANSFORMER. | —< 
signing off 0100. Cushen, N. Z., says RADIO & TV NEWS. J 949. Ideal for 50 os. 10.000 a ee $3.95 
bs = “< . 14 2a c « verter " Select s 2 
XECC, 15.205, a new short-wave relay, mh A. Fy Te po SCOPE TRANSFORMERS 
500 watts, was to have started opera- S86. 27-144 MC, Easily padded ‘ © $94.50 a + at og td OD 
tions in August to relay XEMC contin- | © aster hens. Sams Bone ng ~ Aapoag P 2 $3. 95 SS ah ahkne 
ae 7 ' 99717 NOISE FILTERS — ; 
uously; QRA is Apartado 22717, Mex- was cane to OHMITE SWITCHES 
“by ; . a, Sa , THERMADOR SPECIAL TRANSFORMER 
ico City, D. F., Mexico; had not been -— mmogg ~~ Brgy ee a Built for Gov't 1 $. 
. amic ta : hes for minal Priced at rox th of ¢ 
reported as heard, however, when this BE nay PO ete nigh aut ese 88727. 900, 700" css728 B00 v, ¢ cs5729 ) y 
was compiled. Grove, Ill, reports Bn $5.95 | 5 9. 10, and 111 an, nent => ee eae MA. 3 f ent 
XEBT, 9.625, Mexico City, noted with ~ ng tana eee 98c.. > <r —_ 50 S-2A. aes 95 - 44 She. 
relay of commercial programs of XEB Grand New AMPHENOL AN CONNECTORS 1 “ $4. 50 
. ‘ - 75% OFF LIST! : ; = 
in English at least from tune-in 0820 Write for complete listing! r =, Ag — yy Se $3 95 .. 
A news dispatch recently stated the Ha and MC-20 DYNAMOTORS Over 10,000 Sold—and AIRCRAFT METERS 
Navy will build one of the world’s Spaced 79¢ $9 95 More just arrived! bere, center. =. Rly se 
; °° aan ere center ‘ 
most powerful transmitters at Tan- C. 50 MMF Double i TELEVISION, HAM Be Wy 
° - c trand new—Packec EriG-at 
giers. (Leary, Indiana.) Will operate a et a ae for export. 1000 BEAM MOTOR KITS foonn tna 
on short-wave ? . RE ee nut Fe Pag tw Complete with a ee a 
eskrine Calif rencrte s Poor ¢ Stator 62.60 aput eet an new. Tim ite d 
I eskins, Calif., reports an Ori¢ ntal @ STANCOR ISOLATION & STEP-DOWN Data aantity. Hi 
Station signing on 0100 on approxi- mF. yg . eae $5. 95 
mately 11.440. Who? econdary 110-125 volts. 250-300 watt Postpaid 
Radio Australia reports the Forces ° TMOMREGULATOR epaighinsagpniti Com- 
Broadcasting Service, East Africa, is . - id - a. plete 
. > _ THERMADOR cs” 1053 ISOLATION € 
currently using 6.117 to 1500 close- ° , ‘ Mae iawn : ; 
down; may sign on as early as 2300. " va ne 
Location is not definite but it may be vous ques $6. 69 oo. ae : 


THORDARSON SwInaine CHOKE $8 95 phas —_ onden 


Mombassa. The N. Z. DX Times re- 
ports this one closing 1500 and says 
has some sideband QRM from Berlin 
(6.115) and Finland (6.120) 

Stark, Texas, is hearing a station on 
7.125 fading in 0845 and running to | DEPT, A-8, 341 $. VERMONT, LOS ANGELES 5, CALIF., DUnkirk 8-2211 
ajter 0915 that may be Radio Somali, 
British Somaliland. He recently noted 
Radio Splendid, Buenos Aires, on 5.987 


: to after 1900; may be last year’s listed PICTURE TUBE 


ENGINEERI 


RADIV na] HONTHS 


2c fCnce pe DEGREE in 
LRS, 6.065, a 5 kw. job, back near its end : 
5 : ths . Radio engineering is big field her e's 
old 5.896 channel. Adds that a sta- S on 630 CHASSIS eg gy | 
t ; ) : i Indiana Tech. Intensive specialized i 
ion fading in around 2200 (using pr adiene Tec . pong > 
= * em “ Lic. by RCA | ing strong yasis in mathematics an elt _— 4 
French) on approximately 15.060 ginee me, emrenass radio theory and de sign. ele 
ss * sic odert aborat t ion iso 27 
may be Mauritius. Me nth courses in here nau i uical, ¢ 1, Ele 
7D 9 9 , _— : — trical and Mechan neering. Apt i | 
DZB2, 3.320, Manila, Philippines Chassis Features: | G.1's. Enter March, June, September, December. You |] 
Far East Broadcasting Company, “The Molded Condensers pb ge tg By wh right bere im For 
F . 4 = " |] Wayne while yc 
Call of the Orient,” heard 0530-1130 Voltage Tripler ——— Se ee ee nn sens 


INDIANA TECHNICAL COLLEGE 


Send Card F i 911 E. Washington Bivd., Fort Wayne 2, Indiana 

7D) o-« on : end Card For Details ff Please send me free information on B.S, Engineering De- 

DZB2, 3.32, Tropical Band; DZH6, 6.03, p\ gree in 21 months es checked. 

ne _" ; ; 33 ) Radio-Television C2 Aeronautical 
J-meter band, and DZHS8, 15.30, 19- APPLIANCES, 16C. © Raa ion — 

meter band.” DZH8 suffers’ back- “ELECTR NIC 9220 Church Ave., ilar Swe hor ee, btn 

ground j ee § ee 


interference from BFEBS, Brooklyn, Address 


sign-off ; announces “This is F.E.B.C Keyed AGC, etc. 
Stations DZAS, 680 ke., medium-wave: 
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RADIO'S “REALIST” 


A New Corner | 
Speaker System 


A new conception of speaker design by Sun's 
audio experts. Performs equally well in large 
or small rooms, Consists of 12" woofer and 8" 
tweeter in modern or classic cabinet design, 
Speakers are installed back toback with tweeter 
facing wall. Treble notes are distributed through- 
out room with crisp, clear definition, Bass notes 
have no hangover, Realist has choice of speakers: 


Altec 400B & 600B.........-. eee « $158.92 
Jim Lansing 208 & D131 .........- $167.75 
Western Electric 755A & 728B...... $143.55 
Western Electric 755A & Altec 600B . . $158.92 
Electro-Voice 101A System ....... $171.70 
Wharfedale WC8/AL & W12CS with 

A-1000 Crossover .........- - - $165.20 

" 


Concertone Broadcast Quality 
Tape Recorder -- only $345 


A magnetic tape recorder chassis that rivals the 
most expensive professional equipment, yet sells 
at only a fraction of the price! For the unskilled 
user. Connects to any home music system 
equipped with a separate amplifier chassis. 
Compare these features: (1) Dual Speed: 7.5" 
and 15" per second; (2) Uses RMA 7" and NAB 
10 1/2" reels; (3) Single or Dual Track Heads 
quickly interchangeable; (4) Automatic equaliza- 
tion for speed; (5) Frequency response + 2 db 
from 50-12,500 cycles at 15"/sec. and 50-7000 
cycles at 7.5"/sec.; (6) Simultaneous monitoring 
from tape; (7) Separate heads for high frequency 
erase, record, playback, Write for free folder. 


& ELECTRONICS CO. INC. 


22-124 DUANE ST.-NEW YORK 7 NY 


TWO BLOCKS NORTH OF CHAMBERS STREET 
Established 1922 * Open Daily 9-6, Sat. 9-4:30 


Singapore; has news 0500. (Cushen, 
N. Z.) 

Surinam recently noted on approxi- 
mately 2.460 (perhaps the listed 2.313 
moved?), parallel 5.010, at 1915-2132 
sign-off; may run later some days. 
(Stark, Texas.) 

The new 100 kw. SIRA transmitter 
is located at General Pacheco, near 
Buenos Aires, and is reported to be 
the most powerful transmitter in 
South America; is to operate in the 
49-, 31-, 25-, 19-, and 16-m. bands; sev- 
eral antennas are beamed to various 
parts of the world covered by SIRA 
programs in at least 7 languages. (Ser- 
rano, Brazil.) 

At the time this was compiled, Lis- 
bon’s 19-m. channel apparently had 
been changed from 15.018 to approxi- 
mately 15.380; noted O800 and at 
greater strength than when was using 
15.018; bad QRM, however. (Stark, 
Texas; Oskay, N. J.) 

Pearce, England, confirms that Da- 
mascus, Syria, is now using 6.000, 
7.145, 12.000, having dropped its 3l-m. 
outlet for the present; English 0600, 
1630. 


Serrano, Brazil, flashes that Radio 
Quitandinha in Petropolis, State of 
Rio de Janeira, had started tests 
around the time this was compiled; 


operates with a 10 kw. Philips trans- 
mitter on 5.045; will appreciate all re- 
ports in any language and assures that 
they will be answered; mail should be 
sent only to the Rio offices—Radio 
Quitandinha, Avenida Rio Branco 311 
s. 924, Rio de Janeira, D. F., Brazil. 
Serrano has asked this one to use 
English at opening and closing and the 
matter is being taken up by the Board 
of Directors of the station. When on 
regular schedule—perhaps by now 

will operate 0600-2200 and sometimes 


to 2400; will have a FM outlet and 
later a TV outlet. 
* * * 
Press Time Flashes 
Bangkok, 6.24, 11.91, 15.91, noted 


0515 with news; YDQ3, 11.080, Makas- 
sar, Celebes, USI, noted 0600 with pro- 
gram for Dutch Forces; Radio Makro- 
nissos, 7.965, Greece, heard 1445 with 
Western music, then news in Greek; 
CR7BU, 4.932, Mozambique, noted 1115 
with good signal in request program; 
ZPA5, 11.945, Encarnacion, Paraguay, 
noted 0615 with news in Spanish. 
(Sanderson, Australia) 

World Radio Handbook and How to 
Listen to the World, published by O. 
Lund Johansen, Copenhagen, Den- 
mark, in English, are now available 
direct from the American representa- 


tive, Ben E. Wilbur, 32 Whittlesey 
Ave., East Orange, New Jersey. (Sut- 
ton, Ohio) 

TIFC, 9.645, San Jose, Costa Rica, 


“Lighthouse of the Caribbean,” veri- 
fied with letter and beautiful QSL 
card; schedule was given as 1600-2400, 
English on Sundays 1600-1700, and 
2300-2400, and Mon.-Sat. at 2330-2400. 
(Cohn, Ill.) 
OAX4B, 6.530, 
Spanish. 
Brazil 


Peru, noted 2200 in 


(Denneny, Ill.) 
went on Summer 


Time on 


FLUX-CORE 


FOR TV AND RADIO WORK— Kester 
Plastic Rosin Core Solder and Kester 
“Resin-Five” Core Solder. Kester 
Solders are made only from newly- 
mined grade A tin and 


virgin lead. 


KESTER SOLDER 
COMPANY 


4235 Wrightwood Ave. 
Chicago 39 
Newark, N.J. Brantford, Canada 


' KESTER 


SOLDER 


SMALL PARTS CABINETS 
TO FIT ANY SPACE 


MULTI DRAWERS are the handy 
small parts steel storage cabinets 
you and your friends have always 
wanted! Each 5 x 2% x 24 drawer 
(painted green) interlocks on top, 
bottom or sides making it possible 
to fit them around existing fixtures 
for economy of space. Card holder 
on frontofeach MULTI DRAWER. 
Immediate delivery in sets of 12 
at $3.50 per set. Mail coupon now! 


| THE CINCINNATI VENTILATING CO., INC. 
4 Thied and Madison Sts., Covington, Ky. vf 
sets of MULTIDRAWERS @ $3.50 persent 


Please send 
| Check Money order enc osed. FY 


Cc.0.D 


| agree to pay postage * 
| | am interested in being a MULTI DRAWER dealan 
Send full information 
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December 1; will return to Standard 
Time around March; Rio de Janeiro 
Time now is three hours ahead of EST; 
Manaus Time is two hours ahead of 
EST. (Serrano, Brazil) 

The Florence-Repallo High Fre- 
quency Broadcasting Conference ended 
without reaching agreement on an as- 
signment plan. The Hague Conference, 
which was to have set the implementa- 
tion date for the Atlantic City Alloca- 
tions, has been postponed indefinitely, 
so it may be a long time before these 
allocations—which include expanded 
high-frequency broadcast bands and 


the new 21-megacycle amateur band 
come into effect. (Legge, N. Y., via 
URDXC 

Radio Athens, 9.607, noted testing 
daily 1430-1445 in English. (Boice, 


Conn., Ferguson, N. C.) Also noted 
testing 2000-2058, in English 2000-2015; 
asks for reports. (Stark, Texas) 

Vancouver's CBRX, 6.160, 
signing off 0300 after news 
weather report. (Alcock, Ky.) 

Grove, Ill., says LRA, 9.69, Buenos 
Aires, has news daily 1905, 2050, 2105, 
2250, 2300, 2345; Mailbag is Sundays 
2245: gives detailed schedule 1900, 
2100, 2300. 

Radio Jamaica, 
nounces 4.950 and 
at 2300 closedown; 
0630 Mon.-Sat. 
(Grove, Ill.) 

CE1180, 11.99, Santiago, Chile, noted 
1930 with news in Spanish. (Russell, 


heard 
and 


an- 
daily 

re-open 
on Sun. 


4.950, Kingston, 
m.w. 800 kc. 
says will 
and 0715 


Calif.) 

HRXW, Comayaguela, Honduras, 
verified but did not send schedule; 
gave frequency as 8.990. (Ferguson, 
N. C.) 

BFEBS, Singapore, noted on 11.88 at 
0745 when announced 15.300, 11.880, 
9.690, and a 49-m. outlet. 

The new Mexican outlet on 11.90 


which relays m.w. XEX, Mexico City, 
announces only as “La Voz de Mexico.” 
(Ferguson, N. C.) 

In verifying, Prague, Czechoslo- 
vakia, listed schedule to North Amer- 
ica as 1900 on 15.230; 2100 and 2230 on 


11.84, 15.23. (Maurice, N. Y.) Prague, 
6.010, noted with English 1715-1730 
(Bellington, N. Y.) English programs 
for Europe now are listed for 0645- 
0730 on 11.840; 1415-1445 and 1530- 


1545 on 9.504 (may mean 9.55?); 1715- 
1730 on 6.010, 9.504, and 1800-1845 on 
6.010. (Radio Sweden) 


YNAS, 6.300, Managua, Nicaragua, 
noted to 2100 or later. (Stark, Texas) 


The station heard around 1730-1800 
on approximately 9.430 is Radio 
France Saigon, Indo-China; has 
English 1730, then French and usually 


Asie 


signs 1800 with “La Marseillaise.” 
(Stark, Texas) Claims is on 9.524 
ZAA, 7.845, Tirana, Albania, noted 
1515 with news; signs off around 1615 
(Bellington, N. Y.) 
_Ponta Delgada, Azores, is on the air 
1500-1600 on 11.094, and at that time 
on Thur. and Sun. on 7.015; at 1700- 
1900 daily on 4.845. (Arnold, Ber- 
muda) 
Budapest, Hungary, definitely now 


has news 1700 instead of former 1600 
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CENTRAL TELEVision 
SERVICE 


a PROFIT FROM THE DAILY 
| SERVICING EXPERIENCES OF 
] THESE TELEVISION EXPERTS! 


Bus your present radio skill to 


Join These Successful Service- 
men of CENTRAL TELEVISION 


learn television servicing the 


J ) , , practi i 3 6 e< ‘ 
SERVICE — Chicago s Largest i right way ’ the practical way the way successful I \ 
= servicemen do television servicing Take T.C televisi 
T.C.1. is the only television servicing school § traini: g! T.C.1, training is based on the experience gained in 
connected with such a large organization a } } 17 < 
Central Tele nm Service. As an optional the sh of Central Television Service the many homes 
feature, 3 two weeks experience a B whe e TV ceivers are located ... and from the TV set 
«.T.S akin rv alls and shop manufact pak al PRACTICAL TELEVISION is 
pa You earn TV servicing from a not a theory course in servicing, but a non-mathematical train 
leading TV servicing company ing program where you actually practice television servicing 

procedures used by expert TV servicemen! 


Facts Worth Knowing About 


CENTRAL TELEVISION SERVICE LOOK AT THE EXPERIENCE YOU GET! 


225 You learn the experience -tested, field -te 


ted serv 
men You 


© Over 
men. 


icing techniques o 


learn testing, 


practical service- 


servicing 


= 4 t conversion, master antenna installa 
© Over 100,000 television sets s and every other phase of TV servicing 
serviced annually. work Even COLOR TV, including conversion 


as developed by CTS engineers, is part of th 
r To help you succeed in your own 
successful business methods. too 


TRAIN AT HOME—SET YOUR OWN PACE! 


© Over 33 million in servicing 
work every year. 


i 
i 
i 
i 
© Largest Master Antenna ' on 
i 
i 
| 
i 


cal wD to-date 
cing business, yo 


installer in the Midwest. 


*® Authorized service agency You don't have to leave your present job to get TV servicing training 
for all TV manufacturers. with T.C.1. You learn at home with easy-to-understand practical les 
sons prepared by Milton S k ver You nagenoed and train on a larg: 
screen 29-tube RCA 630 TS type television receiver, given to vou as 
part of your course You k sake aha servicing the right way 
E SECTION the practical way by doing actual television servicing. You don’t 
E tra! COMPLET have to repeat vour radi aining. Every lesson is on television. You 
x Tv! B iearn easie ind remember longer wae you set your own pace and 
INCLUDED ON COLOR i let ur mind and hands work ther 
- ACT NOW! Send today te ¥ REE catalog and sample les 
' -to yy tas 1 
Color TV is here: So up- ning § son s. See how T.( practical training can help you. Write 
date is TCI practical trai lete (enow! 
: -ludes a comple 
this course inc sonnet 
section on sores ied GET FREE FACTS eee MAIL COUPON NOW! 
on 
sts to color .- - 
eet s. You get ba Mitton S. Kiver, President 


set 
color television jd-tested 


ce-tested, fie CTS. 


I TELEVISION COMMUNICATIONS Inst., Dept. 1-D 


experienc 


' 
facts on Color Tow Color TV i 205 W. Wacker Drive, Chicago 6, Illinois : 
You'll need to laces in this Bo K., Mr. Kiver. Rush FREE Catalog and sample les- § 
servicing to go P l n § som on your practical rV servicing course. I am not 
fast rowing field. You lear TI bligated. § Sale sman will not call i 
Color TV with TCI’s PRACT!-95 ) 
) 
Cc “AL TEL EVISION training! Re ait ee POL eT RTT TAT i 
POD cccnsnnadde cusneensaecsbaenwennténneeseseeus | 
Mr xs S Seen active presides + yj 
T.c.l i p n i 7 ov tat 
gin Telev mn Consultant, and * ; t ap. tial Sh nett A concightpe edge sat O- Zon State 7 
nat known author of TV books and , BEGINNERS! Check here for facts on PRE-TV radi urs 
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REMOTE SPEAKER CASES 


ke either a 4” or 


Speaker, ideal for rear Carbon Microphone 
han! in car Gray ~lastic case control and Automat Electr New 
knob .98 SPST mo enta toggle switches 
Jones Connectors Tobe Line Filters 
10 to points $ .98 0 Amp 250 vac 0.15 to 1000 
Oil Filled Condensers me's cont. dut $2.50 ea 
2 MFD 1000 Vin Solar or G.E $ .79 or 2/'$4.00 
X5 MFD 100 VIK Tobe $ .98 
> MED 1000 VDC Tobe $ _98 Boy oe oocligg Carbon ne Kit 
1 MFD 2000 VIN Aerovox $ .40 1 and 2 Wt $3. ~*~: 
_— Vv. 60 Cy. Pri. Transformers ’ 
Dual 6 amps. Ea $2.49 Mica Condenser Kit 
220V-50 mil 6.3-2 amps 6.3-1 p 5V-¢ 100 Mica Condensers $2.98 
2 for $1. 95 100 Cerar m Condensers $2.98 


WESTERN SALES CO. 


PH. MAIN 1-1052 
Ohio buyers add 3% Sales Tax 


1218 PROSPECT AVE. CLEVELAND 15, OHIO 
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Service-Dealers: DO A 


TV BUSINESS 


ON A $500 INVESTMENT 


WITH THE 


Factory Agent Plan 


Why this Plan is BEST FOR YOU: 


@ You have NO INVENTORY PROBLEM because 


you work from our MILLION-DOLLAR stock 


undersell competition at a profit 
@ You get EXCLUSIVE TERRITORY benefits. 
REQUIREMENTS: You must be 
Technician (experienced only snd iy 
must have a presentable business pla 
The TRANSVISION TV LINE is of the 
finest quality. Has the famous “A” 
chassis, housed 
28 models. 


in beautiful cabi- 


nets. 17” or 19" Tubes. 


Write for Details on 
FACTORY AGENT PLAN today! 


TRANSVISION, INC. 


Dept. RN NEW ROCHELLE, N. Y. 
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You get SPECIAL PRICES to enable you to 


» Radio-TV 


U 


e 


on 6.248, 9.833, 11.910. 
N. ¥.) 

FBS, Middle East, Malta, now signs 
on 2330 on 7.22, 6.14, and 6.015; off 
0200. (Bellington, N. Y., Stark, Texas, 
others) 

Lisbon noted on 15.38 and 11.04 open- 
ing 1230; off 1530 and back at 1600; 
final daily sign-off is 1800. (Belling- 
ton, N. Y.) 

At press time, Moscow was announc- 
ing its evening transmission for North 
America, 1820-2300, on 15.23, 11.89, 
11.82, 9.67, 7.29, 7.25. (Fargo, Ga.) 
Same data received direct from Radio 
Moscow. (Schilling, Calif.) 

Radio Douala, French Cameroons, 
in verifying listed frequency of 7.287, 
1 kw. (Peddle, Newfoundland) IJSWC, 
London, says is now using 7.287 and 
9.150 in parallel daily 1230-1515. 

Lusaka, Northern Rhodesia, 3.914 
and 7.220, noted 0900-1230; has Eng- 
lish on Sundays and Tuesdays 0400- 
0600. ZRB, 9.110, Pretoria, South Af- 
rica, 


(Bellington, 


15.055V, Mauritius, is again audible ip 
the United Kingdom around 1100: 
closes down 1230 with “God Save the 
King.” (ISWC, London) 

Schedules just in from Radio Paki. 
stan list news for 2100 on 9.645, 15.335: 
0110, 15.270; 0210, 11.885, 15.270; 0700, 
11.885, 11.570; and 1015, 9.645, 11.570 
(Dary, Kans.) 

Radio Sweden’s 
1900-2030 on 6.065, 


winter 
10.780: 


schedule js 
0015-0235, 


6.065, 10.780; 0235-1015, 11.705, 15.155: 
1015-1300, 10.780, 15.155; 1300-1330, 
6.065, 10.780; 1330-1400, 10.780, 6.065: 
1400-1700, 10.780, 6.065; DX session is 
Saturdays 0215, 1015, 2015; stations 
are SBO, 6.065; SDB2, 10.780; SBP. 
11.705, and SBT, 15.155 
Acknowledgment 

The winter DX season is off to a 

good start! Please keep your reports 


coming—from 
the world 


anyone, anywhere in 
to 948 Stewartstown Road, 


Morgantown, West Virginia, USA, 

is scheduled 2345-1015. V3USE, Thanks! KRB, 
AMATEUR TV STATION IN CANADA 

Ist, a complete TV colle, Quebec by VE2ZAMO, 21 airline 


O* September 
transmitter, using equipment de- 
signed by J. R. Popkin-Clurman, 
W2LNP and described in the May, June, 
and July 1950 issues of RADIO & TELE- 
VISION NEWS, was set up at the home 
of John D. Woodlock, VE2HE in Iber- 
ville, Quebec, approximately 28 miles 
north of the United States border and 
32 miles from the city of Montreal. 

The equipment was on the air con- 
tinuously from September Ist to 5th 
putting out a test pattern and pictures. 
Propagation tests were made using this 
equipment. The carrier frequency was 
53.51 me. (6 meter amateur band) and 
standard television receivers, slightly 
modified by shifting the local oscillators 
down from Channel 2, were used for 
field tests. The transmitter radiated 25 
watts peak and was fed into a **Vee-D- 
X” Type RD-13-A array which was ro- 
tatable. Effective radiated power was 
estimated at 250 watts. 

Strong signals were received at La- 


miles away and at several places in the 
city of Montreal. about 32 miles away. 
The blanking bars were received at La- 
valtrie, Quebec at the station of VE2SV, 
approximately 51 miles distant, with 
a faint picture being seen. 

A receiver was set up at the home of 
VE2JN in St. Johns, Quebec, and a pro- 
gram transmitted for his benefit. Oth- 
ers participating in this series of tele- 
vision tests were VE2WF,. VE2AEZ, 
VE2SG, VE2RC, VE2AG, VE2LQ, and 
C. M. Berry of Montreal and ©. Fon- 
taine. The effective resolution of the 
pictures up to 8 miles was better than 
325 lines. VE2HE expects to start TV 
transmissions again within a month, 
probably with higher power. 

Since September 8th, the transmitter 
has been on the air with test patterns 
and has been received in many of the 
suburbs of Montreal with good picture 
detail. 


John D. Woodlock (right foreground) checking operation of his ham TV setup. Since 
this original item was written, word has been received that Mr. Woodlock died sud- 


denly in his sleep on October 31, 


1950 at his home in Iberville, Quebec, Canada. 
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Thyrite Resistors 
(Continued from page 51) 


with the top output terminal positive 
as shown in 6D. As the applied voltage 
is lowered from the value required 
for null, the output voltage will re- 
verse polarity and increase to a maxi- 
mum in the opposite direction. 

This circuit has two useful applica- 
tions; one as a polarity-reversing con- 
trol circuit, the other as a voltage 
regulator. Operation as a control cir- 
cuit results from the action just de- 
scribed. The output voltage of revers- 
ing polarity, produced by changes in 
value of the input voltage, may be 
applied to polarized relays or to thyra- 
tron grids. Voltage regulator action 
is obtained when the applied voltage 
is somewhat more positive or more 
negative than the value required for 
bridge null. Under these conditions, 
output voltage changes will be a small 
percentage of supply voltage changes. 
The closeness of voltage regulation 
will depend upon the Thyrite expo- 
nent (See Equation 1). 

Fig. 6E shows a potentiometer (volt- 
age divider) in which the load taps are 
taken between series-connected Thy- 
rite resistors. When the load currents 
are small with respect to the current 
flowing through the Thyrite string, 
the load voltages will be fairly con- 
stant. Variations in load voltage re- 
sulting from variations in load cur- 
rent, while not entirely eliminated, 
are much lower with the Thyrite po- 
tentiometer than with a conventional 
unit using linear resistance sections. 

A simple voltage regulator is shown 
in Fig. 6F. The ratio of linear re- 
sistance (R) to Thyrite resistance (T) 
is chosen such that the Thyrite re- 
sistor operates within the steepest 
portion of its volt-ampere character- 
istic. Large changes in Thyrite cur- 
rent, resulting from corresponding 
changes in applied voltage, accord- 
ingly will produce small changes in 
voltage drop across the Thyrite re- 
sistor. Since output voltage is taken 
across the latter, output variations 
will be a fraction of supply voltage 
changes. The effectiveness of this reg- 
ulator enhanced when the output 
load current is small compared to cur- 
rent flowing through the Thyrite re- 
sistor. A particular advantage of the 
Circuit is its ability to regulate alter- 
nating, as well as pot voltages. 

The effectiveness of the voltage 
regulator may be increased by cas- 
cading several sections, as shown in 
Fig. 6G. Variations in the output of 
each section are a small percentage 
of variations in the voltage applied to 
that section. As the number of sec- 
tions is increased, the output voltage 
Variation accordingly approaches zero. 


is 


However, each regulator section at- 
tenuates the initial applied voltage, 
as Well as the voltage variation. The 
practical limit to the number of cas- 


caded sections which can be used in 
a particular case is determined by the 
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SENSATIONAL SURPLUS VALUES: 


GO-9 XMITTER. 


1—807, 1—801, 2—837, 1—5Z3, 2 


Frequency range 3-18 MC and 300-600 KC. Band switching 100 w output. Brand new, 
in original mfg crates. Comes complete with tubes and spare parts kit. Comes in three units, high and low fre 
Quency xmuitter and rectifier. Dimensions: 14” deep x 27” long x 29%" high. Net wt. 137 Ibs. Shpg. wt. approx 
250 ibs. Finished in black crackle, shock mounted. Has 7 meters for indicating plate and grid current, also 
antenna current. Operates 110V 800 cycles. Single phase and 24V DC. Contains 2—803 tubes, 
1616. Comes with maintenance manual and test data 
EXPORT QUANTITIES AVAILABLE. Write for complete information 


$72.50 


SURPLUS RADIO CONVERSION MANUAL NO. 2 containing conversion information for GO-9 to 10 meters 
and 110V 60 cycles. Contains 18 other popular conversions and complete information 


$2.50 


COMMAND RECEIVERS 
Tested Before Shipping 
190-550 KC Used. Orig 
$40. Now $12.50 
3-6 MC Used. Orig. $30. 
4.95 


TBY 


T-85 


Now 
3-6 MC New. Orig. $35. watts 


BC.347 INTERPHONE AMPLIFIER 
matching transformer. New 
HS-33 HEAD SETS 


Operates on 4-volt source. Brand new. Only 


Contains 6F8 Dual Triode and 


Used 


VIBROPACK for TBY Transceiver. Supplies all voltages 


APT.5 VHF TRANSMITTER. New, 350 to 1200 meg. 5 to 30 
output. Brand new complete with tubes 


1.49 
1.50 


$12.50 
$59.50 


Now 95 
6-9-1 MC Used like new 7.95 
$21 uCteditece _ 7.99 BC-620 FM TRANSCEIVER AND PE 120 VIBROPACK 
ARR.-1, brand new 9.95 20 to 20.9 Megacycles. Xtal Controlled. Part of SCR-509. Includes PE-120 
Vibrator Power Supply Battery Case, Shock Mounting. Used $2 
COMMAND XMITTERS but in excellent condition 
T-22 ARC, 5 MC. Used. SAME as BC-459 S$ 9.95 
T-22 ARC-5.7-9.1. New. Orig. $50. Now 12.75 NEW STANDARD BRAND CHOKES 
3-4 MC. Used. Orig. $50. Now 12.80 SWINGING CHOKES 
T-23 ARC.5 100-156 Megs. 4channet Xtal, Used. 25.00 HY BRAND MILS OHMS PRICE VOLTAGE CASE wT 
MD? ARCS Modulator Plate & Screen for 8-40 Stancor 175 275 3K Closed 35 
T23ARC5, with Dynamotor 15.00 8-30 Stancor 200 80 3.25 sav Closed 45 
T-21 ARC- 5.3-7. New. Orig. $40. Now 8.95 5-25 UTC 200 100 4.95 2KV Closed 5 
4-5.3 MC. Used. Orig. $30. Now 5.95 5-25 uTc 300 90 9.95 SKV Closed 18 
2.13 MC. LN. Orig. $40. Now 16.95 8-25 Stancor 300 80 5.95 SKY = Open “ 
5-25 Stancor 300 80 495 3KV Open 4 
™ = 5-25 Tc 500 60 1295 7KV Closed §=28 
BC-906 ABSORPTION-TYPE 8-40 uTc lamp 50 39.95 OKV Closed 58 
FREQ. METER SMOOTHING CHOKES 
Freq. range 150-225 HY BRAND MILS OHMS PRICE VOLTAGE CASE WT 
Mc. Uses 0-500 DC 5 GTC 500 600 495  2KV Closed 4 
Microammeter for in 7 Stancor 150 200 1.25 2KV Open 2 
dicoter. te bieck 10 UTC 500 60 1295 7KV Closed 28 
crackle carrying case 12 Stancor 300 80 5.95 SKV Closed 9 
with handle.12% x8% x 12 Thordarson 375 105 3.95 SKV Closed 
6%". Net 18 Ibs. With 12 Thordarson 400 400 6.95 2KV «Closed =s15 
tubes and calibration 15 Stancor 200 120 2.95 3KV Open 4.5 ibs. 
chart 20 Stancor 300 80 4.9 3KV Closed 9 Ibs 
New 95 20 ure 300 904500 4KV Closed 10 Ibs 
20 U 85 5.95 SKV losed § 14 Ibs 
BC-221 FREQ. METER $72.56 SMOOTHING CHOKES WITH HUM BUCKING TAP 
HY BRAND MILS OHMS PRICE VOLTAGE CASE WT 
BC-221 AK Modulated Freq. Meter $92.50 20 Series uTc iA 58 3950 10K Closed 80 
BC-434 RADIO COMPASS CONTROL s ay ore 2A 12.5 . . ¢ . 
BOX, contains tuning meter Brand nes 175 9% 5D 5K tosed 1 
4 Parallel uTCc 350 24 
new in original carton $2. — —_ 19.95 26Series UTC 200 112 695 35K Closed 15 
or oS 6.25 Parallel UTC 400 028 
AN-29C ANTENNA for BC 659 FM 
Unit $2.95 new 


WESTERN ELECTRIC AUDIO 
AMPLIFIER TYPE D-150300 


An excellent mod. driver or PA 
system with hi-quality compo 
nents. Input state consists of 
2—637's into 2—6L7's feeding 
2—6C5's. Impedance couple to 
6L6's in PP parallel Class A 


TBYS TRANSCEIVER 


of MCW XTAL Calibrated on 130 Channels. Uses 2 
tubes, 1—1E7 and 1 
Vibropack, headset and mic. ant. spare tubes, inst 
tion book, canvas carrying case. Like 

new. Originally $150 —now only ‘ . 


VHF Transmitter-Receiver 28-80 MC in 4 Bands. Voice 


959. Comes with carrying trunk, 


30 


ruc 


40 W output 225 ohms output 


inpedance. Power supply 110V VACUUM CONDENSERS 
TTT - a 60 cyc. using 2—5T4’s. Has 
J Built-in limitor and compression 50 MMFD 5 Amps. 5 KV $1.15 100 MMF D 20 KV $ 
circuits. Maximum gain 110 DB 12 MMFD 20 KV 5.95 150 MMFD 20 KV 
Fits standard 17” rack. Tube sub-chassis is hinged and foids 6.95 200 MMFD 20 KV 


back. Comes in hvy. dty. wood carrying case with 110V 


50 MMFD 20 KV 


Cy. blower for air circulation. With TUBES, DIAGRAM 
LIKE NEW INSIDE. Case scratched slightly $69.50 


EXPORT INQUIRIES INVITED! 
LARGE STOCK OF AIRLINE ens. 


L INQUIRIES ANSWERED iMMEDI- 
Ly. 


While They Last! 
PORTABLE FM XMITRS AND RCVRS! 


Operate on 6v DC, 34 MC varied either direction depending xtals, xmtr and 
Reve has aluminum case with antenna relay. Xmtr uses 1073.125 KC extral in 
osc. stage followed by 4 doublers and | fin. amp. all using HY 65 tubes. Mike 
amp. and Fre. Mod. use 1C7G tubes. Xmtr stages have metering jacks. Revr is 
superhet. Xtal cont. local osc at 8060 KC. Power Supply on chassis using 
Carter 6v gen. output 450 v. 250 ma 6v vibrator power supply for receiver. All 
tubes inst. heating. Included is control box, hand set, 8” speaker $ 

and extra microphone. Used, complete set only 


NO ORDER LESS THAN $5.00. Send 30% 
deposit on cost of item or full amount to save 


0.D. charges. Do not send shipping costs. 
it will be C.0.D. only. Shipments sent via 
Railway Express uniess other instructions 
given. Merchandise subject to prior sale. 


Prices subject to change at any time 


ONICS 
ICITY 


Advance with ELECT 


You need firm grasp of fundamentals to keep pace with 
these complex, fast-growing flelds thorough 2-year 
irse learn electric ty. electronics, physics, mathemat- 
lrafting. « Employers went Franklin graduate 
Coed Gl pprove 1 Day evenir itrd year 
W rite for Cate ioe 


FRANKLIN TECHNICAL INSTITUTE 
46 Berkeley Street Boston 16, Mass. 


BARGAIN 
HUNTING ? 


RADIO 
SERVICEMEN! 


Write for SENSATIONAL CATALOG 
HENSHAW RADIO SUPPLY 


3619 TROOST KANSAS CITY, MO. 


DEPT R-17, 2033. 


No Experience Needed To 


PRINT YOUR OWN 
POST CARDS: 


The GEM STENCIL DUPLI- 
CATOR saves money. . . 
results quickly! Hundreds of 
uses for every type of business 
and organization. We ship the 
GEM complete with all supplies, 
Guide Board for accurate printing 
and 60-page Book of Ideas at the 
special low price of only $8.50 

(a $15.00 value) 2ist Year 


EE TRIAL OFFER 


Use the GEM FREE at our expense! SEND NO 
MONEY. Write and complete GEM outfit will be 
sent you postpaid. After ten days, se nd us only 

or return the GEM. You must be satisfied! 


$8.50 
WRITE TODAY. 


gets 


D & ELECTRONICS 


LOS ANGELES 6. campcenna 
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“s NEW! 
rs NATIONAL! 


SW-54 


A" 


the most compact 


general coverage 


reeetter 
ever built! 


© 540kc — 30me 
e VOICE 
e MUSIC 
e CODE 


Dsignes especially for 
the shortwave fan, the new 
SW-54 ship, police, 
amateur, foreign and standard 
broadcast bands. Yet it’s housed 
in a smart, modern, unbreakable 
metal cabinet that measures 
only 11” x7” x7”. Uses new 
miniature tubes in superhetero- 
dyne circuit, for astonishing 
sensitivity. Unique adjustable 
plastic bandspread dial assures 
logging accuracy over entire 
range. AC/DC operation. Write 
for details and name of nearest 
supplier. 


covers 


NATIONAL COMPANY, Inc. 


MALDEN, MASSACHUSETTS 


amount of voltage reduction which 
can be tolerated. 

The circuits of both 6F and 6G may 
be employed as signal limiters ahead 
of, or between the stages of a tube 
amplifier. Such limiters differ from 
clipper circuits in that they keep the 
signal amplitude reasonably constant 
without squaring the wave. However, 
the odd-harmonic distortion intro- 
duced by the Thyrite must not be 
neglected. 

The circuit of 6H may be considered 
the inverse of the voltage regulator 
(Fig. 6F). Here, the non-linearity of 
the Thyrite resistor is used to multiply 
variations in the applied voltage. It 
should be noted that it is only the 
variation ratio which is multiplied by | 
this circuit, and not the voltage itself. 
Actually, the input voltage is attenu- 
ated, although the ratio of change is 
increased in the output. The ratio 
may be increased still further by addi- 
tional sections in cascade, as shown 
in Fig. 61. The practical limit to the 
number of sections which may be 
added is set by the permissible amount 
of voltage reduction. For best results, 
circuits 6H and 61 both should operate 
into high-impedance loads. Also, the 
linear resistances (R) must be small 
in comparison with the Thyrite re- 
sistances. 


Operating Data 


The following properties of Thyrite, 
which are of interest to circuit de- 
signers, are quoted directly from Gen- 
eral Electric Bulletin GEA-4138B. 

(1) Electrical Stability. (a) No 
change with time. (b) With proper 
application, Thyrite can be operated 
indefinitely without change in charac- 
teristic. (c) Unaffected by pressure 
or vibration. (d) Has same character- 
istics for impulses of microseconds 
duration as it has for d.c. or a.c. in- 
stantaneous values of current and 
voltage. (e) Free from polarization 
effects. 

(2) Power Ratings. (a) Continuous. 
Depends upon permissible tempera- 
ture rise of Thyrite and provision 
made for dissipation of heat. A con- 
tinuous rating of 0.25 watt per square 
inch of Thyrite surface is usually al- 
lowable for separated discs, with the 
plane surfaces vertical, in still air. 
This conservative rating can be in- 
creased, where necessary, by the use 
of special provisions for cooling, such 
as radiating fins, forced-air draft, or 
immersion under oil, or Pyranol. (b) 
Short-time. Short-time rating depends 
on volume of disc. Assuming no time 
for radiation, a temperature rise of 
80 C. results from energy input of 
2000 watt-seconds per cubic inch of 
Thyrite. 

(3) Effect of Temperature. An in- 
crease in Thyrite temperature tends 
to increase the current, the increase in 
current also being dependent upon the 
voltage applied. The change in resist- 
ance at constant voltage is from —0.4 
per-cent to —0.73 per-cent per degree 
C. over the temperature range 0 to 
100 C. To avoid undue oxidation of 


TUBES 


For Manufacturers 
The tough-to-get TV tubes you want are 
GRADE—NOW! TV Receiving Tubes~—all types! 
TV Picture Tubes—all types! Fully guaranteed 
under the Standard RMA Guarantee! Prompt 
Delivery! 


at HY. 


Write us your tube needs on your company letter. 
head—for our quotation. Get these scarce tubes now 
-—from HY-GRADE-while the getting is still good! 


s CULO 


PROFITS! 


Watch for HY-GRADE'’S spectacular exclusive 
scoop on the newest invention in COLOR TELE- 
VISION Accessories—in next month’s issue! It’s 
your biggest money-making opportunity if TV! 


WRITE FOR DETAILS NOW 


Send us your name and address on a post card 
right now! We'll mail you the complete details about 
this sensational new invention on January 15th—a 
full 2 weeks before the ad itself appears. Then you'll 
be first to know all about it—and first to cash in 
on it! 

Only HY-GRADE has this terrific new profit- 
maker! Don’t miss this chance-of-a-lifetime to be 
in on the ground floor—first in COLOR TELEVI- 
SION in your community! SEND YOUR POST 
CARD NOW! 


Hy-Grade Electronics, inc. 


Dept. R, 1509 EAST NEW YORK AVE., BROOKLYN 12, N.Y 


National Distributors of Electronic Parts and Equipment 


OUTSTANDING - TV - VALUES 


F MODEL #300 

| —— Folded let 
4 reflector a 4 rh freque y 
4 a Covers 13. ct 


ot, Shes wt. a $4.95 


Ee 


sta 
iy gen Fiona” ‘$9. 15 


MODEL #200-S 
s le arr Same onstru 
tion as above hpg wt 
Pri e, less mast....-- $4.50 
MODEL +500 
fh f= All-band folded di 1° = 
Ce tenna I tato 


jane oy ie 
Bits $4.95_— 
MODEL ig 100 SS 


eS ain beam desig i 


e price ure less ast 
“Vv"’ type antenna Price $4.25 


ANTENNA ACCESSORIES 


‘ ‘ 1.50 
7 WM-100 Wall M vant y ae 9 
s Ant Mt Bkt Offset t 
“a sas ‘ 3.95 
4 ) Sarne a U-100 but Offset to 12 

“~~ 6.95 
5-ft. 1 OD Steel Ma Plated 9 
Mant ape 1.25 


1 
| 5-ft. 1 ‘oD Alum 
i 100-08 4-OfF it 

3.00; r ‘500, $12.0 
Per 100, $ pe a kaae 20.00 


Best Quality 300-ohm twin lead 


High Quality 72-ohm Coax 
Send for price 

F ~~ Dipole = Frequency Adapters 1.50 
Co a it-Fre nev Ad er 1.50 
Straight Dipole Hi Frequency Adapters..... 1.50 
TERMS All shipments F.0.B. Newark, New Jer- 
sey 25% deposit with rders a c.0.D. 
Mini order $2.00. Include ample tage 


Prices Subject to Change Without Notice 


EAST COAST ELECTRONICS 
40 St. Francis Street Newark 5, New Jersey 
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the metallized surface and to preclude 
depreciation of impregnating com- 
pound, the operating temperature of 
Thyrite should not exceed 110 C. con- 
tinuously, nor exceed 150 C. for short 
times. However, proximity of Thyrite 
to other materials may dictate lower 
operating temperatures. 
(4) Effect of Humidity. 
Thyrite volt-ampere characteristics 
is minimized by use of impregnating 
compound. At currents below one 
milliampere, and for high-humidity 
conditions, further precautions may 
be necessary. 
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—i0- 


BYPASS REPLACEMENT 
By L. FLEMING 


COMMON failure in transformer- 
fX operated TV receivers, such as the 
Phileo Model 48-1000, is the shorting 
out of the 0.1 ufd. paper bypass con- 
denser connected between ground and 
the screen of the horizontal deflection 
output tube. When this condenser 
shorts, it places the full *“*B” supply 
voltage across the screen dropping re- 
sistor, which is usually a carbon unit 
of around 2000 ohms. The result may 
be smoke, smells, and burned-out 5U4G 
rectifiers. 

An overheated carbon resistor tends 
to go down in resistance, rather than 
up, so that the overloaded dropping 
resistor becomes practically a dead short 
across the plate supply. The failure is 
just the opposite of a “‘safe”’ failure. 
The usual fuse protection against ex- 
cessive plate current in the 6BG6G tube 
is of no help, because the short is ex- 


ternal to the tube. 

This type of failure can be made 
‘ ” : - 
‘safe’ by using one of the new metal- 


lized paper condensers for the screen 
bypass replacement. The self-healing 
characteristic of metallized paper is 
just the thing for this application. Ac- 
cording to the manufacturers, if one of 
these condensers breaks down, the re- 
sulting are discharged through the pa- 
per dielectric removes the weak spot in 


the paper and at the same time vapor- 
izes the metal film around the spot, 
clearing the fault. 
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PRICES ARE BORN HERE 


RAISED ELSEWHERE 


BC-605 INTER-PHONE AMPS. 


(See conversion of this Unit on 
Page 140 in April issue—Radio- 
News). Ideal for Inter- 
Office to office; airplane 
inter-com, etc.; Complete with 
Tubes, Diagram and Case. Easily 


converted. 
.. $3.95 ... 


e 
ALL BRAND NEW. 
MINE DETECTOR, AN PRS-1 


OUR LOW PRICE 
Easy to operate, easy to be used for detex cting 


ore deposits, metallic 


equipment while operating and a torin 

or transporting unit when not use These units 

contain Tubes, and instruction - Shipping weight 

is 1 it Weight wher ‘ ating unit is 22 bs 

All Ne w—{ ‘omple te with Batteries ond ready to 2 $29 95 

operate Se . 
METERS 


Westinghouse—G.E. Weston 


MILLIAMPERE D.C. KILOVOLT D.c. 
‘ $3.95 ka Ea 
; D te 100 3.95 ka S Ea 
ot 150 3.95 Ea : 
"—0 to 200.. 3.95 Ea k 
0 to 250 3.95 ba Ea 
; : 00 3.95 ka Fa 
| sO 3.95 Ea ka 
vour METERS (All are 1 Ma. full scale, 
) to B® AC $2.95 Ea require external mulitipli- 
" 0 to AC 2.95 ka er.) 
0 to 30 1% 3.95 ba 
to 150 D4 3.95 Fa 
2” eonyag SPECIAL 
TIME HOUR METERS a an ae ee dean 
99999.9 Hrs 4 
10-12 Volts. 60 Cycle or 120 ho DC $3.95 Ea 
10 Volts, 60 Cycle oO t TI x and oO 
3} Inch $6.95 ka 240 Amps. D« S 95 E: a 


MODEL GO-9 TRANSMITTER 


All brand New 100 Watts 
cw ww MCW emissiotr Op 
erates from 110 V., 800 Cycle, 
converted to 


ation Low 
100 KE to 
frequency 3,000 K¢ 
18.000 using 
e furnish ms lete 


on data with 
Ee eee $59. 95 


operates from 6-12 Volts 60 Cycl Use as both 
oes ansmitter and receiver These compact little units draw 
t no current and work fine for all remote position 


applications. OD S%x2 e=8". 98c 
ew Pn wt. 1 Ib.) .. Each 


AY type 


3” TRIUMPH 
OSCILLOGRAPH 


Complete Test Scope, with 
built-in Wobbulator, so as 
to be used on TV or FM 
servicit Operates from 
110 Volt, 60 Cy € 
Limited Supply. All these 
units neve, been carefully 
checked and are in ag 


lent condition 


A Real Buy. SPECIAL $34.9 


#) For your Beam Antenna: 
NEW... 205s $13.95 ea. 


20 Volt to 32 Volt, A.C. 
ARMY FIELD TELEPHONES 


or D.C. % H.P. Motor; 
1% RPM Gear Reduction, 

Type EE-8—Talk nderful 2-way 

communication ~- a very k t, + al for homes, 


PROP PITCH MOTORS 
7000 to 1, 
ALL BRAND 
factories, et un be used on 95 ge 
Each phone compete with "Ringer, Mag- 
neto, Batteries, etc. Used, but good as new $16. 


360 Foot Roll Wire for above 


as far miles, wo 


pair 


DYNAMOTORS 
{oo MA. ‘oe 


DM-512 Input 12 


Output—380 V be. ‘e 


$3.95 ea. 
$1.50 .. 


WILLARD 2 VOLT RADIO BATTERY 
NEW Uncharged Appr. wt. 4 Ibs. $1.45 


TYP? 2u 
of three wie Box an 
An 


DY-82—Input 28 V. D.« @ 1.1 Amp 
Output 250 V. D.C @ 60 MA 


Complete set . 
nections 4 make a 20 An Hrs 


charged Pos * $4. 95 


COMMAND RECEIVERS 
2se - to 550 KC Appr. wt. ; $8. 95 ~ 


3 MC to 6 MC (Appr. wt. 12 
Ibs. oe . ea. 
All used but complete and 00d condition 
COMMAND ‘TRANSMITTER 

3 to 4 MCS $8.95 oa 5 to 7 Meg 
ar a Crystals 


4.95 ea. 


Complet with Tubes excellent condittor 
GYRO MOTOR UNITS 
Gyro Unit which was used in conjunction with 


Both Gyro Motors mounted on a sin- 
in parallel for 12 or 24 Volt operation 
Azimuth control and the other as an 
elevation contro hen ordering these Units, specify 
. 5 ea. 


Part of C-1 Gyro Contains Servo Motor 
Clutch 4 Relays which co rt — santons a motor and a 
P a gears whe — con a speed of output 


ti by itself to r 
tate beam antenna or as a bo vat rudder A $4. 95 
Ea. 


trol Excellent conditic: 
RU-16 RECEIVERS 


190 K« 12 Meg. in separate co 

All Brand New. .....5. 5. 95 « Ea. 

Plug-in Coils ....++6. $1.50 Ea. 

RU-19 Control Box for Re- 

ceiver ese $1 .00 Ea 
—-— ee — —_ — - 
BC-430 Transmitter ypanion to -16 2 Me g. t 
Meg. in separate coils, “Similar to GF “11 
transmitter All New * $5. 95 Ea 
Plug-in Coils $1.50 Ea 


EDISON NICKEL ALKALINE 6 V. CELLS 
‘ive 1. s banked together. 75 Amp 
compte ie ith ‘ le ply te. 


Hour 
. 0 per set 


CAGE HI VOLTAGE MICA CAPACITOR 


TYPE G.I. 
234” Diam. x 21@” Height, 02, 04, O8, 
ov MFD @ 1500 Voits 
mm $2. 50 Ea. 


send postage stamps. 
Motors, Wire, Meters, Batteries, 


STANDARD SURPLUS 


All Mail Orders Promptly Filled, F.0.8. San Francisco . . . 
Write for our free booklet listing our stock 
Aluminum Sheets, etc. 20% Dep. on ail! C.0 


All California Orders—Add 3% Sales Tax .. . Do not 
and prices on Radio, Electronics, Tools, Hardware, 


orders. All items subject to prior sale. 


1230 Market St., San Francisco 3, Cal. 
Telephone HEmlock 1-3106 


RADIO COURSES 


—~~ © RADIO OPERATING @ CODE 
“saa @ RADIO SERVICING @ ELECTRONICS 
@ F.M. TELEVISION 
@ PREPARATION FOR CIVILIAN, 
MARITIME, ARMY AND NAVY LI- 
CENSE REQUIREMENTS. 
Write for Catalog T.S. 


TRADE & TECH. 


229 W. 66 St.. N. Y. 23 
ENdicott 2-8117 


SCHOOL 


ANOTHER OUTSTANDING JOBBER 
Westchester Electronic Supply Co., Inx 


420 MAMARONECK AVENUE 
White Plains, N. Y 


HAS THE 
SENSATIONAL NEW 


TELL score xi 
SCOPE KIT 


IN STOCK! 


\WAR EQUIPMENT MAIL SALE!/ 


SAVE up to 70% on Electronic, 
Radio, Mechanical Equipment! 


For home experimenters, laboratories, schools, etc 
New fully guaranteed Fraction of original cost. 
1000s of items including 

@ 2500-w, 60-c, 110-v Plants . $289.20 
@ 1500-w. 400-c, 110-v (A-C Plant) 129.60 
@ 1000-w, 800-c, 115-v generator 18.96 
e@ G. E. Wall Heater, 3000-w, 110-220-v 26.80 
@ General Electric Selsyns (pair) 3.39 
@ Raytheon 110 Electric Timer 8.94 
@ Meg-A-Lite Continuity Tester...... 1.99 
@ Resistor Capacitor Asst. 4 Ib. ...+06 1.89 
@ City Desk Telephones. .......ses-s 5.98 
@ Photo Cell Light Control Kit o° 4.87 
@ Other bargains — Compressors, Paint Spray 

Guns, Engines, Pumps, Tools, etc 
18 yrs. in business in Lincoln, Satisfaction Guar 
anteed. We prepay all shipments. 
Card brings catalog, 1000s bargains. 


(=) BURDEN SALES COMPANY 
853 “0” St. Lincoln, Nebr. 
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RADAR, COMMUNICATIONS 


AND 


SONAR TECHNICIANS 
W-A-N-T-E-D 
For Overseas Assignments 


Technical Qualifications: 


At least 3 years practical ex- 
perience in installation and 


maintenance. 
2. Navy veterans ETM 1 /cor higher. 
TECH/SGT or 


3. Army veterans 
higher. 


Personal Qualifications: 

1. Age, over 22—must pass physi- 
cal examination. 
Ability to assume responsibility. 


Must stand thorough character 
investigation. 


4. Willing to go overseas for 1 
year. 
Base pay, Bonus, Living Allowance, Vacation 
add-up to $7,000.00 per year. Permanent 
connection with company possible. 
Apply by Writing to 
D-4, P.O. Box 3575, 
Philadelphia 22, Pa. 


Men qualified in RADAR, COMMUNICATIONS 
or SONAR give complete history. Interview 
will be arranged for successful applicants. 


PEN-OSCIL-LITE 


Extremely convenient test oscillator for all radio 
servicing; alignment @ Small as a pen @ Self 
powered @ Range from 700 cycles audio to over 
600 megacycies u.h.f. @ Output from zero to 125 
vy. @ ow in cost @ Used by Signal Corps 
@ Write for information, 


GENERAL TEST EQUIPMENT 
38 Argyle Buffalo 22, N. Y. 


STAR SPECIAL! 
GENERAL @@ ELECTRIC 


lL PADS AND T PADS 
Properly designed to provide correct 
attenuation or impedance in 
loud speaker systems 5 to 
rotation, last 10% affording 
Limited quantities available 


special! 

t PADS 
For constant impedance at either source or load 
Ideal for individual volume controls in multiple 
et-ups without affecting 


audio amplifier 
0 db range in { 
infinite attenuation 
Another great STAR 


URA-7 S ohms $.95 URA-00 200 ohms §$.95 
URA-008 I50hms .95 URA-010 500 ohms 1.15 
T PADS 
Variable attenuators for use in circuits where line 


impedance to and from load must not be disturhed 
URA-O12 S ohms §.95 URA-014 200 ohms §$.95 
URA-0O1 15ohms .95 URA-015 500 0hms 1.15 


COMPLETE STOCKS 
off the press 


All Stenderd Bronds 

Se5 BIG BARGAIN BULLETIN 

ENA 
\ \ 

Cc 


Dept. RN 2—7736 S. Halsted, Chicago 20, Ill. 


Just 
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ELECTRONIC 
DISTRIBUTORS, INC. 
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vervice Industry News 


AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


HE crystallization of a plan that 

was launched in Chicago in Sep- 

tember by a group of Chicago 
television service contractors occurred 
at a conference held in Washington in 
late October. At this meeting, which 
was attended by service representatives 
from many sections of the country, the 
National Alliance of Television and 
Electronic Service Associations (NA- 
TESA) was formed. The general plan 
for the operation of the national fed- 
eration was agreed upon and a slate of 
officers selected. 


lined in a letter from M) 
editor 


American Radio Technicians Guild of 


Rochester (N. Y.) 

The philosophy and purpose of the 
National Alliance of Television and 
Electronic Service Associations is out- 


Moch to the 
“NEWS” department: 
formulated to give 


of your 
“NATESA 


was 


the service profession an equal footing 
with the rest of the industry 
certain 
when it is given its rightful place at 
the council tables of the industry 
do a great service for the entire indus- 


We are 


that this new national group 


Can 


Frank J. Moch, the dynamic president try. 
of the Television Installation Service “As President of both TIJSA and 
Association of Chicago, was chosen NATESA I1 am pledged, as I have al- 
president of the new organization. Al- ways been in the past, to achieve full 


bert M. Haas, president of the Televi- 
sion Contractors Association of Phila- 


stature for the service profession. I am 
certain that such a goal can be reached 


delphia was named vice-president, while very soon. Many conferences have al- 
Jim Hustad of the Omaha Television ready been held with other elements 
Installation Service Association, of the industry; many others are sched- 
Omaha, Nebraska, was named secre-  uled for the near future. One of the 
tary. The duties of treasurer will be cardinal principles of NATESA is that 
handled by Bertram L. Lewis of the’ it will not be a ‘racket.’ It will be 


What's the best fringe area antenna 


Yagi, conical, circle, or fan? Norman L. Chalfin 


answers questions for a group of Akron technicians at a recent service lecture session. 
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operated by service people. It will 
work unselfishly to the end that service 
will be recognized not as a necessary 
evil but as a very essential, integral 
element of the industry. 

“NATESA will adopt a code of ethics 
and an emblem which will be the sym- 
bol of competence to the public. It will 
vigorously prosecute any service racket 
from without or within the profession. 
Among its goals will be: 

1. Recognition of service as an hon- 
orable element of the industry. 

2. The establishment of standards. 

3. The establishment of “post grad- 
uate” training. 

4. The establishment of adequate 
compensation for personnel and man- 
agement. 

5. A place on industry's councils.” 

Organizations that want to contact 
NATESA should address their letters 
to: Frank J. Moch, President NATESA, 
5908 South Troy Street, Chicago 29, 
Ill. 


Manpower Situation 


Government agencies, the Armed 
Services, and the television and elec- 
tronics manufacturers are taking ex- 
perienced field service technicians at a 
quickening rate. While the most seri- 
ous inroads on the ranks of experi- 
enced service personnel have occurred 
in the metropolitan areas its effects 
are being felt by the service industry 
throughout the country. 

The seriousness of the situation is 
clearly reflected in a frank “open” let- 
ter recently released to the leaders of 
the television industry by Albert M. 
Haas, president of TCA in Philadelphia. 

“In Philadelphia the picture is clear: 
The loss of service technicians in tele- 
vision to the Armed Services and to the 
manufacturers of television and elec- 
tronic equipment has become appreci- 
able. Service calls are now being 
handled in five days instead of 24 hours 
because there just aren’t enough tech- 
nicians to handle them! 

“Reports from members of this asso- 
ciation indicate that the spread in 
service time will become wider unless 
something is done to forestall it. Pub- 
lished reports in trade publications con- 
firm that Philadelphia is not alone in 
this predicament; other television cen- 
ters report that their situation is even 
more alarming.” 

That this situation will become ex- 
tremely critical was further evidenced 
in a talk given by E. C. Cahill, presi- 
dent of the RCA Service Company, be- 
fore a group of 200 technicians at the 
Electric Institute of Boston. Mr. Cahill 
Pointed out that an additional 10,000 
television service technicians are re- 
quired to handle the installation and 
Service of the current television pro- 
duction output of the industry 

-Citing the incredible speed of televi- 
Sion’s growth as one factor in the 
expanding need for trained service per- 
sonnel, Mr. Cahill pointed out the com- 
Plications posed by the fact that it 
takes years to train a technician to full 
Competence while the present field 
forces are being skimmed off by gov- 
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YOU GET MORE FOR YOUR MONEY IN 
CHELSEA’S FAMOUS C-4 CHASSIS 
NOW BETTER-THAN-EVER! 


In the NEW, Improved, Kno on- 
A Great Buy Before! ae a A oes ep 
A Greater Value Today!  qvoiity-controlied features for which 
it has become nationally famous— 
PLUS many operational improvements 


t the low prices for which Chelsea 


NEW, BETTER-THAN-EVER 
1-KNOB CONTROL C-4-11 


FOR LESS CRT 
I7°— 119% 
round or plus $1.40 
rect. tube Fed. Tax 


NEW, BETTER-THAN-EVER 
1-KNOB CONTROL C-4-13 
FOR LESS CRT 


20° — 4129% 


rect. tube plus $1.40 Fed. Tax 


A SET— 
NOT A KIT 


Full R M A Guarantee 
Free Chelsea Warranty 
JUST PLUG IT IN—AND IT WORKS! 


@ (3K anode voltage 

@ Phono jack & switch 

@ One-Knob Control 

@ Greater Sensitivity 

@ Long Range Reception 


@ Completely wired 
Super-power circuit 

@ Factory-engineered 

aligned and tested 


@ Improved AFC 

@ Keyed AGC 

@ Front End down 
to 45 microvolts 


GUARANTEED FACTORY-FRESH PICTURE TUBES IN SEALED CARTONS 


‘AQ tesa 599" 


spittinaiion *4l | oP sD 542" 


ALSO AVAILABLE—630 TYPE CHASSIS 
Write Dept. Z for latest literature and prices—AND COMPARE! 


16°. 
round, 


Phone and mail orders filled on receipt of certified check or Money 
Order for $25.00 as deposit. Balance C.O.D., F.O.B., N. Y. 


The House of Bargains 


CHELSEA TELEVISION CENTER, nc. 


Office and Showroom: 130 West 42nd Street, near Broadway 
New York 18, N. Y. LOngocre 5-2254-5-6 


Prices and Models subject to change without notice 
kk kA Ak 


DEGREE 
IN 27 
MONTHS 


... yovarea ELEMENTS 
RECORDER of 
ENTHUSIAST SINGLE AND DUAL 


Complete Radio Engi- 
neering course incl. Telev., 
U.H.-F., and F.M. B.S. De- 


don't ACK TAPE RECORDIN gree Courses also in Civil, 
fail ee ny — Elect., Mech., Chem., and 
— Aero Eng.; Bus. Adm., 

— 1001 APPLICATIONS Acct. Visit campus, see 


printing well equipped labs. Low cost. Prep 

increased to 144 pages! courses. Personalized instruction. 
Price still $1.00 postpaid Grads successful. Founded in 1884. 
Order today. Enclose dollar bill, | Enter Jan., March, June, Sept. Write 


check or money order 
Booklet mailed same day 


AMPLIFIER CORP. of AMERICA 


| for catalog. 


TRI~STATE COLLEGE 


1611 COLLEGE AVENUE ANGOLA, INDIANA 


398-2 Broadway, New York 13, N.Y. 
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SPEAKERS 


15-inch Coaxial 


4 


FIRST IN 
REPLACEMENT 
\ “FIELD 


A COMPLETE 
REPLACEMENT 
LINE 


FIRST FOR 


ORIGINAL 
EQUIPMENT . 
3-INCH 
With P.M. and Dynamic Speakers from a 


3” model to a 15” coaxial speaker, there isn't 
a radio set built today that cannot be fitted 
with a Quam Adjust-A-Cone Speaker. And 
every one is designed for the superior, trou- 
ble-free performance that means customer sat- 
isfaction and more profitable business for you. 

And remember, every Quam Speaker has the 
exclusive U-Shaped Coil Pot that increases 
speaker efficiency, plus the patented Adjust-A- 
Cone construction that makes a rubbing voice 
coil as rare as a Sahara snowball. 


For customer satisfaction, it Pays to 
"Replace with Quam. 
Write for Complete Quam Catalog 


Also makers of Quam Focalizer Unit 
and ION TRAPS 


QUAM-NICHOLS COMPANY 


522 E. 33rd Place CHICAGO 16, ILLINOIS 


OF QUALITY SPEAKERS FOR 
UNDER THE SAME MANAGEMENT 


MAKERS 
YEARS 


RADIO end TELEVISION 


Thorough Training in All 


Technical Phases 
APPROVED FOR VETERANS 
WEEKLY RATES DAYS—EVENINGS 
FREE PLACEMENT SERVICE FOR 


GRADUATES 
For Free Catalog write Dept. 
RCA INSTITUTES, INC 
A Service of Radio Corporation of America 
350 West 4th St., New York 14, N. Y. 


RN-O1 


ONot® BATTERY RECORDER 
WALKIE- RECORDALL “ RECORDER-PLAYEACK 
ac d recording at 


meee, 3 dexe 
1 manent playback, 
ferences, lec- 


INC. 


N Y 
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A group of Akron technicians take a 
breather between lectures presented by 
the Lecture Bureau in a recent Radio- 
Television Service Industry Day pro- 
gram in that city. From left to right are: 
W. O. Parsons, East Akron Radio Serv- 
ice; Bill McPherson, Medina Radio & TV; 


John Ablett, Mac’s Radio Service: and 
Mike M, Strboya, Medina Radio & TV. 


ernment agencies that are drawing 
heavily on the service industry for 
technicians for top priority work. 

The statistics given in Mr. Haas’ 
open letter” are helpful in getting a 
clear picture of the problem: 

“We understand that there are about 
60,000 qualified electronics experts en- 
gaged in television service. This means 
that we have one man to handle 167 


sets of the ten million now said to be 
in operation. 
“Without losing any of these men 


the service job involved in keeping ten 
million sets functioning, aggravated by 
the parts and tube shortages, 
gering. For each man to handle the 
service on an average of 167 sets, un- 
der today’s conditions, is impossible. 
The line has to break somewhere under 
the pressure.” 

But despite the known and widely 
recognized seriousness of the situation 
no industry plans of any kind have 
been advanced toward solving the prob- 
lem. In a few cities like Philadelphia 
and Chicago, where strong, active serv- 
ice organizations are operating, steps 
are being taken to put into operation 
planned programs to utilize the avail- 
able personnel most efficiently. But 
these local programs cannot solve the 
pressing problem of manpower deple- 
tion. The problem cannot be solved by 
the service industry alone. 

The real solution lies in some aggres- 
sive, soundly-conceived industry-wide 
program that will take into account 
the technical manpower needs of all 
segments of the industry and operating 
under a plan that will capture the in- 
terest of more men and women in this 
great new opportunity that is Televi- 
sion. 


is stag- 


Parts Problem Serious 

The service industry seems to have 
acquired “Trouble” as its stepmother 
in these arduous days. Another facet 
of the problem of providing satisfac- 
tory service is the difficulty in getting 
replacement tubes and parts. 

Many manufacturers continue to sell 
the “tied-in’” 12-month parts warranty 
contracts which, in the face of their in- 


COLUMBIA Distributors, Inc. 


ROUTE 8 (opp. school 


COLUMBIA, N. J 
CARRIES THE ENTIRE LINE OF 
7EICOS KITS 


1 factory-wired Instruments 


HIGH VOLTAGE 
PROBE (wired) 


$6.95 


-»-give you more 
MORE MODELS 


the most complete variety of recorders 
for professional, semi-professional and 
experimenter use. 


MORE FEATURES 
for better quality, smoother perform- 
ance and easier operation. 


MORE VALUE 
because our direct sales policy saves 
you dealer markups. 

Send today for our catalog 5109 which lists complete 


technical specifications and performance ratings for 
all recorder models and accessories. «T,24 


emark Reg 


AMPLIFIER CORP. OF AMERICA 


398 Broadway New York 13, N. Y 


When answering advertisements 
please mention 
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SOLAR CAPACITOR ANALYZERS 
Model CBB—Measures the 


capacity of any ele 


reuit with a 61 tube 
indicate balance. Mea 
t wer factor of elect 
Iytic ‘cond Check 

ance from oo hm 

meg. and insulation 

ances at voltages up t 50 
Vv, mm Operates on 115 V, 


50-60 ep 
Complete with tubes, 
test leads & instruc- 


tion manual; shipping $449 


wot. 9 
20% with order. 


c.0.D. 
JOBBERS—WRITE FOR DISCOUNTS 
ARCEE ELECTRONICS CoO. 


deposit Balance 


ROOM 204 96 WARREN ST... N. Y. CITY, N. Y¥ 


Specialized Service Men 


CRYSTALS FOR LESS! If you are servicing aircraft, 


marine, police, mobile or industrial radio you may be 
entitled to our SPECIAL DISCOUNT on highest quality 
quartz control units. Write for full detail it will 


mean money to you! 
RADIO SPECIALTY MFG CO. Dept. RT 
2023 S.E. Sixth Ave. Portiand 14, Oregon 
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to meet replacement commit- 
previous contracts for the 
past several months, will have some 
very unfavorable repercussions unless 
distributor “pipelines” are soon filled 
with the necessary replacement sup- 
plies. 

At the beginning of this period of 
shortages practically all service oper- 
ators accepted distributor “due bills” 
for tubes and parts replaced under 
warranties and used parts and tubes 
from their own stocks. However when 
it became evident that their own stocks 
soon would be depleted leaving them 
holding the bag on the parts’ invest- 
ment and without supplies to take care 
of their growing COD business needs, 
service contractors found it necessary 
to take drastic protective action. 

TISA of Chicago advised its mem- 
bers: “In the case of inability to get a 
replacement part on “in warranty” 
advise the customer that the parts 
replacement is the sole responsibility 
of the manufacturer and his distrib- 
utor since the factory collected the 
parts fee. If you have the part avail- 
able in your stock, use it in the set if 
the customer so requests, however, 
charge the customer full list price for 
the part and return the defective part 
to him with the instructions that he 
return it to the distributor otherwise 
a long delay will result.” 

And TCA of Philadelphia stated its 
position in a letter to the manufactur- 
television receivers and their 
distributors in the Philadelphia area: 
* this association has gone on rec- 
ord (10-19-50) as advocating that all 
charge the customer for 
the replacement of parts in warranty 
and to advise the customer that he 
should take up with the manufacturer 
the replaceability of the affected parts 
and reimbursement for any parts pro- 
vided by the contractor. 

“We are impelled by the urgency of 
the present parts situation to take this 
step, much as we regret it. It is our 
hope that the manufacturers will take 
whatever steps are necessary to reduce 
the urgency and permit us to function 
in our accustomed role. When that 
happens we will be most happy to co- 
operate with the manufacturer in 
maintaining the customer’s enjoyment 
and appreciation in his television re- 
ceiver.” 

Before the present serious interna- 
tional situation developed the manu- 


ability 
ments on 


sets, 


ers ol 


contractors 


facturers of tubes and components 
were months behind in meeting the 
growing needs of the industry. They 


were allocating definite percentages 
of their production for distribution 


through regular replacement parts 
channels. Although the independent 
parts distributing pipelines were ade- 
quately stocked on most replacement 
items they were not overstocked. 

The war-scare buying that boomed 
television and radio sales during the 
normally light summer months sent 
many set manufacturers scurrying into 
the replacement parts field to buy ad- 
ditional supplies of the components 
they needed to increase their set pro- 


January, 1951 


CIRCUIT BREAKERS AN CONNECTORS 
ro pe name Spots. 3 20 . AC; 15 A $2.25 Large Stock—Send Us Your Inquiries 
einemann, 2-pole, 125 VAC; 25 A 2.25 
Cutler-Hammer, 2-pole, 115 VAC; 25 A, with TROUBLE SHOOTING MANUALS 
type MO rainproof container (includes schematics) 
BC-348-3, N,Q SCR-522 
Ecliose NEAAIRCRAFT GENERATORS BC-779 BC-610 $1.00 ca. 
clipse -3: output, 115 VAC 10.4 A; 800 to 
1,400 Cye., 16 and 30 VDC; 60'A. Brand new SoSTAGS er 4 bab  paaaetheee 
Original Packing $38.50 mm ILVER 
Eclipse 1235-1A; output, 30 VDC; 15 A; Brand new > to 1000 “So. 03 ‘cach so. 10 each 
Original Packing $9.50 1100 to 2500 -07 each -20 each 
2600 to 9000 -12 each -20 each 
as oe RECTIF.ER STACKS 01 MFD -18 each -50 each 
Max. input—1Is \ yee wave Mee tepai 40 VAC P a anne 
a 1p ! ix. inpu i - ~ 
Max. output—14.5 VDC Max. output—34 VD meee $0.35 20-33 33 
1.2A $ 2.64 6 $ 3.00 | Mallory xP- a 
24 307 2A 344 allory 28 28 Mallory 7048 jr 18 
6.4 A 4.09 3.2A 5.15 TUBES 
13.0 A 7.67 6.0 A .32 3024 S$ .44, 815 $ 1.92, 958A $ .49 
17.5 A 8.69 S.0A 10.05 10Y -39 | 816 1.45 959 49 
26.0 A 15.33 12.0 A 18.64 RK-34 -28 | 826 -89 1613 81 
39.0 A 00 18.0 A 20.12 100TH 10.25 | 828 13.48 1619 -29 
52.0 A 30.67 24.0 A 35.96 VT-127A 2.40 | 829 6.95 1622 1.80 
65.0 A 38.33 36.0 A 41.24 -62 | 8308 3.35 1624 97 
Current ratings can be increased up to 2', times 304TH 3.86 | 832 4.91 1625 +29 
max. values by forced cooling ery es. a Hy toy +4 
COAXIAL CONNECTORS 803 4.87 | 837 1.38 8012 1.45 
83-1AC $0.42 | 83-1T $1.12 | UG-30,/U. $1.20 805 4.75 | 838 2.93 8025 3.95 
83-1AP -15 | 83-22AP 1.10 | UG-58/U d 807 1.60 866A 1.45 VR-75 1.51 
83-1F 1.12 | 83-22R 48 UG-85,/U -88 808 2.19 872A 1.88 VR-90 -95 
83-1H 10 83-22SP 85 UG-87 9 809 2.4 54 -39 VR-105 -95 
83-13 80 UG-21 U 67 UG-175,U. .15 810 10.95 955 -39  VR-150 -89 
83-1R -40 UG-27.U 68 UG-176/U. .15 813 7.25 956 -49 OA2 1.55 } 
83-1SPN -40 UG-29,U -83 814 3.79 -49  OB2 1.85 
Full Line of JAN approved UHF, UG & British We carry a full line of surplus receiving, transmitting 
Coax Connectors in Stock. Prices Sent on Request. cathode ray, photocell, klystron, magnetron and other 
CRYSTAL DIODES special purpose tubes 
1N21 $ .79 | IN23 $1.19 1N45 $ .94 EQUIPMENT 
IN21A 1.19 INZ3A 1.55 1N52 1.05 AN/ APS-13 less tubes—excel. cond $12.95 
1N21B8 2.75 1N27 1.09 1N63 1.39 AN/APS-1 less tubes—excel. cond 6.9 
1N22 -89 1IN34 .79 Mrs sate — tubes—excel. cond 16.50 
- com plete—new 18.95 
COAXIAL CABLE RCA AVR-15 Beacon receiver—new 15.50 
RG-7 U $0.06 ft. RG-54A_U $0.07 ft. TBY Transmitter-receiver—complete 29.95 
RG-22 U -12 ft. RG-58 U -06 ft SCR-522 With tubes—good condition 36.95 
RG-25 U -10 ft. RG-62,U 07 ft. BC-1206 CM2 ( omplete—new 7.95 
RG-34 U -16 ft. RG-77,/U 06 ft FL-S Filter. Used -$2 
SPECIAL— Federal K-1128 72 ohm, IKW twin lead FL-8A Filter. Used 1.37 
use instead of RG-S,;U) .07 ft. Minimum order 500 ft T-17 Mikes. Used 79 
Add 50% for shorter lengths ee-<5) less tubes—good condition 10.95 
-29 Remote control unit 8.95 
SOUND POWERED PHONES f RM-14 Remote control unit 8.95 
REA be: oye Penn mone - $8.38 ASB Radar equipment—complete 69.75 
ast sets ac . = Reco > 
RCA * Units (use as mike or recvr.) pair 3.33 AN/APA-23 Recorder — 247-50 
METERS 
SELSYNS 500 Microamps, 1 2.” round—Sun $4.30 
omens Smeets SO... a $2.95 | 1 ma, DC—3',” R. (4 KV sc ule) —Roller Smith. 4.17 
General Electric 231F1 cenerators each 2.85 i ma, OC Fon type a. im. Som ouuigt 3-38 
c- Fee transmitters—110V., 60 Cyc.; 3'." aon 3 amp, RF 3'.* R.—Weston. __ 4.95 
rx 5 i pair s “ * €@ : oo x 
C-78249 difterentials—110V., 60 Cyc; each 2.95 | 2 2™B RE Ze) Sa-— Simpson ety 
Extra Heavy Duty bronze 4'.”" Dx 6" I ma, DC - Sq. Marion 6.95 
115V, 60 Cye ._ pair 13.95 | 59 VAC 3'.* R.—General Electric 2.95 
Many other types in stock including 5F, 5G, SCT, ete 50 amp. AC 3°,” General Electric reti 
ANTENNAS + 58-62 Cycles (| 15 V.) 3%" R JBT 6.45 
AT-38A/ APT (70 to 400 M¢ $13.70 10 amp, RF 3 R.—Simpson 4.95 
AT-49/ APR-4 (300 to 3300 MC) 13.70 
AT-48 UP 3C°'M horn antenna 4.95 10 Henry, 40 ma FUTER CHOKES s 44 
OZ-2 loop antenna with pedestal 14.50 10 Henry. 651 "79 
AN-74B 12 » to l maz 1.65 10 Henry, 100 ma, cased 1.75 
AN-65A (PO S¢ os xf -95 15/29 Henry, 150 ma, swinging full shield 2.45 
AN-66A PO SCR- 1.15 4 Henry, 175 ma 1.95 
AIA 3CM conical se an 125.00 10 Henry, 400 ma, HV insul. herm. sealed. 4.88 
ASB Yagi 5 element—450 to 560 M¢ 7.00 15 Henry, 500 ma. cased 9.20 
AS i double stacked 6 element 12.70 14,7 Henry, 570 ma swinging ¢ cased 9.85 
ASA Yagi double stacked 370 to 430 MC 29.40 -2..9 Henry, 3.45A., 20K\ n 16.95 
Include Postage with Orders -02 Henry, 5 Amp, 20 3.95 
Minimum Order $5.00, 25% with order, balance C.O.D. 
1021-R Callowhill St. Philadelphia 23, Pa. 
RADIO and TELEVISION PHONES nca.mi.2054 
° es Complete with 24’ of 
Over 30 years N.E. Radio Training Center. cai: teens Wien 
Train for all types FCC operators’ licenses. NEW EXPORT PACKED 
Also Radio and Television servicing. FM- Shipping weight 6 Ibs. 
AM broadcasting transmitters at school. $6.45 PER SET 
Send for Catalog M. 2 FOR $12.50 
EACH SET GUARANTEED 
MASS. RADIO SCHOOL Puetuse Postacé With Sabin 
271 Huntington Avenue Boston 15, Massachusetts McCONNELL’S 
Lic. by Comm. Mass. Dept. Educ. 3834 Germantown Ave 
Phila., Pa RA 5-603 
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fe Simply attach Telecolor Filter to front of your set and enjoy you ORDER BY MAIL: e 
e * te programs in many shades of a glorious color tone instead 4Q fmeh......... cece eee ees 3.00 «6 
! black nid wh : 
e Telect ws , ~ pe nD —— 12 inch TTTTTTTTITITT TTT 4.00 «6 
@ Findn ! appine in color depth and contrast, less ey sin and V6 Gmeh. 2... eee eee eee ees 6.00 a 
e Free Information Dept. RN-1 Oe MN d6i6resasndudsasers 10.00 . 
+ HARVARD LABORATORY . 659 FULTON STREET . BROOKLYN 1,N. Y. @ 
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Test Equipment 
and Supplies 


Dumont 
* Famous 
Simpson Simpson 
- Model 
Sprague 260 
* Portable 
* 

Eico Black bakelite roll top safety case 
prevents injury r damage to meter 
or tester Ranges “its AC and DC 

* 0-2.5/10 /50 /250 /1000/5000 at 
auee volt D« and 1000 
AC. Output AC volts 
Superior 50/250 1000 5000 DC 
AM pe s 0-100, milliamps 
00. DC amps 0-10. Deec- 
a © plus 52 db. Resistance 
10,000) mms vd o-20 
ms. With test leads 
Jackson g weight 3 Ibs $45. 96 
above but less 
* roll-top case features ® 
Precision 
7. 

Hickok 

Model 
“3 441B 
R.C.A. Multitester 
1000 ohms /volt. DC volts: 0-5/50 
* 250 /500 /2500 De ma eS 10 
1100/1000 m™m amps O-1 AC 
volts: 0-10/100/500 /1000 ‘Ohms 
0-10M/1 meg/10 Meg ext. D 8 to 

R.C.P. plus 55 db. Output ranges me as 

AC volts Open-face hardwood case, 
* test leads, battery. IxB Lex” a 
Shpg. wt 
Is 5.63 
Model 447 BP in po wtable hardwood 
E.M.C. case. Shpg. wt. 5 Ibs $19.55 
* 
Sensational 
Silver 
* 
F.M. 
Weston Signal 
e Generator 
@ Stabile Accurate 
Ve High Output - Good Attenuation 
Complete with tubes, shielded output 
ca > line cord and plug ready t op- 
cae erate—attractive hammertone rey 
case and panel. Size 3x6x 
Ree 234 inches. Weight 2 Ibs $14. 95 
with 
nal 20% Deposit with Order Required, 
ent Balance C.O.D. 


VARIETY ELECTRIC CO.. inc. 


601 BROAD ST. NEWARK 2, N. J. 


ELECTRONICS-RADIO 


Modern Laboratory 
Instruction in 
@ SERVICING 
@® BROADCAST 
OPERATING 
@ ELECTRONIC and 
TV ENGINEERING 


f \wtustratep 
OF CATALOG 


whl 
ELECTRONICS INSTITUTE, Inc. 


= 


MICH 


21 HENRY, DETROIT 1, 
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duction. Several receiver manufactur- 
ers shipped tubeless television receivers 
to their distributors with instructions 
to pick up the necessary tubes from an 
independent parts distributor. 

In the light of these developments it 
appears that receiver manufacturers 
have concentrated on the production 
of complete receivers without regard 
to their obligations to supply adequate 
stocks or replacement parts to main- 
tain these receivers in service. Perhaps 
their thinking is based on a gamble 
that the normal post-Christmas buying 
letdown will slow sales and permit the 
replenishment of distributors stocks of 
tubes and parts. It is a gamble all 
right. It is a gamble against a rising 
crescendo of customer complaints that 
will bring the great “White Fathers” 
in Washington with more ropes to 
hamstring our greatest potential in- 
dustry. 

This problem harbors lots of trouble 
for service operators. They are power- 
less to do anything about it except to 
keep pounding away at other industry 
organizations urging them to take fast, 
concrete action toward a correction of 
the situation before it results in com- 
plete service chaos. 

What Size TV Service Companies? 

Amidst all of the confusion created 
by the impending defense demands of 
the industry, scare buying, and critical 
shortages of replacement parts and 
tubes, economic patterns for the effi- 
cient and profitable operation of inde- 
pendent service companies are becom- 
ing apparent. The editors of your 
“NEWS” department have been con- 
ducting an exhaustive survey of suc- 
cessful service business operations in 
all sections of the country. Our report 
to you will be carried in a feature ar- 
ticle in the February issue of Rapio 


& TELEVISION News. Watch for it. You 
will find it interesting. 
TV Set Conversions 
The best barometer of the great 
differences in the activities of inde- 


pendent service business operators in 
various sections of the country is re- 
flected in what they are doing in the 
business of converting television re- 


ceivers. This business was a lifesaver 
to many of the smaller service con- 
tractors in metropolitan areas last 


Spring when the battle for installation 
and service business got rough. And 
it was a boon to the larger contractors 
in keeping their organizations busy 
during slack periods. 

Yet in many cities independent serv- 
ice operators have been indifferent to 
the stable business possibilities of the 
television conversion business. Some 
said they had converted one set and 
found they could not handle the busi- 
ness at competitive prices. Others had 
paid no attention to it. 

The conversion of television receiv- 
ers is a long-range business activity. 
Where we are now converting from 
7”, 10”, and 12” picture tubes to the 
currently desirable larger sizes, we are 
also establishing a user acceptance 


Dear Om: Wondering what 
to do with your excess 
tubes? 


Send list of quantities 
and types. 


of 


lll buy all types new 
tubes in small or large 
quantity and pay you highest 
cash offer. 


B. N. GENSLER 
w2iNI 


136 Liberty St. New York 6, N. Y. 


GIVE PRODUCTION LINE 
APPEARANCE TO YOUR 
ELECTRONIC EQUIPMENT! 


EASY-TO-APPLY! - PERMANENT! 
SAVES TIME! + SAVES ERRORS! 


Complete decal sets for labeling Trans- 
mitter, Receiver, Audio, Instruments, 
Television and Dial markings. Each set 

labels several items. State type of decal 

set and color preference (block or white 
letters) with order. See your local job- 
ber. If he cannot supply you — order 
direct and include his name and 
address. Price per set $1.35 net 


DEPT. R . 732 SO. VICTORY 


TEKNI-LABELS COMPANY sursanx . catirormia 
BUILD YOUR OWN 5 TUBE 


SUPERHET RADIO... 


| me LY 


I CANDLER SYSTE 


ONLY 


We furnish ali 
but the com- 
ponents. 


A Beautiful Plastic (Buterine) Cabinet 


—For Chassis & Back Mounting 
Miniature Tube Sockets 

A y aon to get uu startec 
A ith c.o D 
vd voOsSta 


THE LORMEL PRODUCTS co. 


10408 Superior Ave. Cleveland 6, Ohio 


HIGH SPEED 
WITHOUT NERVOUS TENSION 


TAS 


REVEALING BOOK shows ow crack operators d . 
velop high speed and ~& = ienc Learn. code tor @ 
Amateur or Commercial Radiotelegraph License 

improve your sending and receiving with the Candler e 
System, ae develops radiotelegray expert and @ 


we 928. Dept. 2- 
Denver = eel ng 
ee 


oo mee 8° eet 8 8 ee et 


300 OHM WIRE AVAILABLE 
.045 POLYETHELENE 
Minimum Quantities 5,000 Ft. 


Prices on Request 


Box 509 


c/o Radio & Television News 
185 N. Wabash, Chicago 1, Ill. 
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pattern for changing receivers to adapt 
them to the latest developments in the 
art. Color? Sure. Quite a number of 
technicians have converted to 
the CBS color transmissions. 
The secret of profitable television 
receiver conversion business for the 
small operator is in specializing in one 


sets 


receive 


make of receiver and size of picture 
tube at a time. Once you have solved 
the “mechanics” of converting a par- 
ticular type of receiver in your shop 
and have determined the cabinet 
changes that must be made, you can 
set up a simple “conversion line” and 


handle this type of receiver profitably. 

If you are not a good “customer con- 
tact man” yourself you will have to 
get someone to solicit the business for 


you. Conversions are not hard to sell 
What Do You Do? 

The question we are asked most 
often about customer relations is this: 
“How do you handle a customer and 
get him to pay for trouble he caused 


by tinkering with his TV receiver with- 


yut making him mad?” 
For many years one of the basic 
faults of radio service operators in 


dealing with customers was the tend- 
ency to assume an almost apologetic 
attitude in quoting prices for service 
work or in telling a customer frankly 
all of the parts that should be replaced 
to put his receiver in first-class playing 
condition. Maybe it was 
were selling our service 
petition with $9.95 a.c.-d.c. sets; or per- 
haps it was caused by our own feeling 
of inadequacy to turn the stuff out 
faster. Regardless of its cause it was 
an almost universal trait among serv- 
ice operators. They thought so little 
of their own abilities as business men 
that they applauded speakers who told 
them how lousy they were! 

The men who have become success- 
ful television service operators have 
built their businesses on the sound the- 
sis that customers are justly entitled 
to receive the service they pay for but 
only the service they pay for. 

Good customer relations are an es- 
sential element in any successful tele- 
vision service business. One of the most 
useful booklets for establishing sound 
customer relations with TV set owners 
that we have examined is the booklet 
published by the Better Business Bu- 
reau of New York called “Things you 


because we 


time in com- 


should know about the purchase and 
servicing of Television Sets.” It is 
written for the TV receiver purchaser 


and owner and it sets out clearly what 
the user has a right to expect and what 
he is not entitled to receive. 

If do 


you not have a satisfactory 
television user booklet available for 
distribution in your town you should 


get a couple of copies of this booklet 
and carry one of them with you when- 


ever you call on your service custom- 
ers. You can get these booklets at a 
cost of ten cents each from the Better 


Business Bureau. Here is the address: 


The Better Business Bureau of New 
York, Inc., 280 Broadway, New York 7, 
N.Y. 
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BC-223 TRANSMITTER 


CABLE —-Trans ower Supply $2.00 
TUNING UNITS rt 2 ( Kt rU-1s 
i Ke.; TU-2 200 KC.. $3.50 EACH 
SPARE TUBE KIT int al tx f 2 $4.95 
OVERATING MANUAL f ihe $2.00 
Ih POWER SUPPLY i 12/24 t inpu 
itput q 1A NEW: $9.95 
SPARE VIBRATOR & TUBE KIT f/PE-12 $4.95 
SHLOCK MOUNTING Pk-12 $1.50 
BC- 375 TRANSMITTER 
re > 7 Wa ‘ hy Mé Ww 
er Kt 2 ae ! , 
Tunir tr ted b ‘ 
th tubes, less ‘Tuning U Phy: $18.95 
TUNING UNITS FOR he 7 on We tANS 
MITTERS (Listed Bel $3.95) 
rt Ké rt 7 tol Ke 
Tl i Ke rt-1 1 he 
TU-7—4 2 Ne rt 2 t Ke 
TU-s “ to 77 Ke i An a Loadin 
FT-151 Shock Mounting for BC-375-191 $2.00 
CABLES Fit 1 PL-64, 59 
f 1. end $2.00 EA 
PROP PITCH MOTOR for tating 1 nd 2 
Preah Sma *. NEW $14.95 
TRANSFORMER tf perating alx from 1] 
V. 60 exele, 24 V. Secor $3.95 


COMMAND TRANSMITTERS and 
‘ RECEIVERS with SCHEMATICS 


USED NEW 
ne 3 1 eiver—1 K¢ $11.95 

Bt-454 Receiver Mé 5.95 

ie 5 Receive ¢ 1 Me 6.95 

BC-457 Transmitt it Mé 5.95 $8.95 
1s 8 Transr ‘ 7 Mé 5.95 8.95 
UBC-459 Transm 7 Me 14.95 24.95 
VRC-696 Trar to 4 Mé 14.95 24.95 
1 An« MC 8.95 
T-23,/ARC-5 — = 100 to 156 MC 29.50 


RECEIVER (OENS-SOAT-AERCRANT! 


BENDIX RA-! RECEIVER 81 z 
ange 1 1 cc, and 2 1 Kt 
bands by use of e cont! I s 

‘ I x 10%” W. x 8 li, Wt ’ t Cor 

plete th mote init, dyna and 

I £ BRAND NEW 

Ord RA-10 CA f/ 14 Volt DC operation $ 

Order RA-10 DA f 28 Volt De peration 49.95 

Address DEPT. RN © Minimum Order $2.00 © 


> 
= 
= 
= 
PS 
: 
: 
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MODEL ‘01 


for information 


La 2 OAK RIDGE’! 


3 ‘4 RP ANTENNA ROTATOR MOTOR 
rsible moto 
= rate d ly from tii Vol at 
‘ vi b condense ; 
Lig! eiz liet ining 
cht | alee runnin -) 
‘ nted. Normally oper be! 
4 R — bh ; igh | 
Complete th in 
ct NEW $4.95 
MFD ‘ Volt Cond 
$1.00. SYST Momentary 
Switch, 35¢. DPDT Momen 
tary Switch, 7He. Resist 
100 ohm 25 Watt, §6Oc. 4 Wire Cable, 6c 
ATD TRANSMITTER 
Wa 0oKC. MO nt CW and Phon 
plet h tubs (4 LAG, 1/814 +" Vr 
V. Dyna Control Boxe Spare Tui Part 
BRAND NEW $150.00 
TDQ TRANSMITTER 
5 Wa 5 t 1n6 Mé ‘ ta nt MCW and 
I 1 h Tul \ ( 
i Sup and Inst nl 
LIKE NEW $450.00 
DYNAMOTORS: 
INPUT OUTPUT STOCK No, PRICI 
Vv. mx Vv. 60 MA DM-045 
6 Vv. mt \ MA Blower $3.95 
24 V. De 440 V. 200 MA. & 
220 V. 100 MA. D-104 9.95 
>Vv. m™ ( V 0 MA BD-S 7.95 
\ iM V 1 MA BD-s7 5.95 
v. 5 V. 150 MA. BD-8 6.95 
i? vom V 0 MA. RBD-77 7.95 
PERMANENT MAGNET FIgL® DYNAMOTO RS 
! Vv. 1K Vv. 110 M USA $3.95 
or24V. DC 500 V MA USA/0515 2.95 
Vv. Dn 240 -V MA 
Tell Us Your Dynamotor, Inverter, & Small Motor 
Needs! 
TRANSFORMERS RG-8/U COAXIAL 
110 V. 60 CYCLE - .. 
-2 ugs 
PRIMARIES: anes 
SE t : ne : $4.95 
24 ump. .$1.50 ei? oo 
24V. 4 acne 3.95 Junction Connectors 
\ ump 2.95 t PL-259's 75c 
WHIP ANTENNA EQUIPMENT 
MAST BASES—INSULATED: 
MP-132—(lIllustrated) 1 heavy l 
spring, 2” insulator. Overall length: 11% 
Weight 2% Ibs Price $3.95 
Ml’-22—Spring action direction of bracket 
- 4"x6" mounting. Price $2.95 
MAST SECTIONS FOR ABOVE BASES: 
 —. ibular steel, copper coated, painted 
~ fe t sections, screw-in type MS-53 can 
. be used to make any length, with MS-52- 
51-50-49 for taper 
Price—any section Ea. 50¢ 
MS-54 or 55 Larger s¢ tions than MS-53 ka. 75c 
BAG BG-56 for carrying 5 Mast Sections 50c 
Prices F.0.B., Lima © 25% Deposit on C.0.D. Orders 
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MODEL 103 MODEL 104 
SUBSTITUTION — Sena. GENERATOR “SYNCHRO- — 
Has test speaker with ‘ " s New invention f esting, 
rsed = 
ansformer connection ar Acct it A‘ Y and tepens la pl iy =o and we ) I ~ s 
~» pom : ~ i laocat es route fast. from & — fe gnal tracing sync. and sweet 
y ndens ariable 5 to CRT peaker. Packed th : ith or with est pat 
and a simple signal tra can tea es ake TV y terr _ or bench lipmen 
be used as audio signal tr easier, fa and 1 p t Dea 
radio & TV able! N 4.50 
pecker ie $17.95 Sanaa the $33.50 Suisse: 
Designed for the TV Serviceman 
covtneanpancapeoed by OAK RIDGE : 
A group of rev i y MINIATURE instruments 214 
in black bakelite cas« built to exacti st lards { Hie A PRECISION i 
ine per it TV service « t i ON Ss ty rv 
ervi by the y fool-proof ethod: S 1 Tr 
stituti « ee above group (not ill ited is M del ' 
102 High ‘ oye r for TV Poatis ne — Net $17. 95 R \ 


SEE voase Rpg mag et aT vous JOBBERS 
rit 


PRODUCTS 
31-01-N Vernon Bivd., Long Island City |, N.Y. 


132 SOUTH MAIN Sr. 
LIMA, QHIO 


NOW FOR THE FIRST TIME!_ 


SIGNAL TRACING by SIGNAL SUBSTITUTION 
OF ALL TV RECEIVER CIRCUITS! 


Mfg. Div. of 
VIDEO TELEVISION, INC. 
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ORDER FROM RED ARROW 


FOR IMMEDIATE DELIVERY 


if you don’t see what you want listed, be sure 


We specialize in Ceramicons, Resistors and Condensers. 


to write. (Manufacturers: ask for our quantity prices.) 
SPECIAL! TERRIFIC TUBE SALE 
300 ohm Twin Lead TV Line, 100 ft.....$3.89 on “ry geen ee ee mpeg 
3 Conductor Flat Wire—Used for Rotor ¢ 1626 je ; 39c 
t 3 . 4c per ft. pike : : ‘ 
5 Conductor Flat Wire—Used for Rotor ) SEE ee pte 58S 
Antenna . ‘ ° .6e per ft. 
WARD LEONARD 
FILTER UNIT 
RESISTORS 


This unit is an excellent buy for the parts alone. 
s« 


are worth more than we're asking fo! 
: ” a ohm— 10 watt 


“@ 450 ohm— 10 watt 
» 12V 25 watt 
400V 33 watt 
@ SOV 250 ohm— 50 watt, lamp base 
@ 400V 105 ohm—100 watt, aps. 
20 watt Resistors 50 ohm Muter Resistor Bc 
Filter Choke lai ($6.00 per hundred) 
okes BATHTUB 
IDPST Toggle Switch 8 2) 
Miscellaneous hardware s 4, CONDENSERS 
wire, ete 20 MFD @ 50 
BRAND | NEW. 4one- V en VDC / 14c each 
t ING .89c ea. aa 2 x 5 a ‘ 
(10 for $7.50) mn — 
—_ —___—_ S—.5 MFD @ 
a hun- 
TEST SET PICK-UP ASSEMBLY 3 100 VDC \ dred) 
AP a 
400 VDC 
Brand New $14.95 complete G.E. Oil Condensers—2-1-1-.12 MU .F 600 VIX 
aaeeees $9c ea 
DYNAMOTOR SALE! CORDS 
os et Mew . $8.95 CD478—5 ft. long with Alligator Clips 
PE73—1 a excellent ceee ee #9 can be used as test leads 19c pair 
13—Used, excellent - 495 CD307A with PL55 and JK26 69c each 
DM33A—Used, excellent 1.45 PL68 20c each 
PLSS 39c each 
HANDSET TS-13-C PL54 i7c each 


HS33 

HEADPHONES Brand New, 6 at cord with MINIMUM ORDER—S$2.00. Send 256, = With 
Used, excellent PL68 and PI 5 order, balance C.O.D. Sateped L o.B. “N Ff 3 
. $1.19 pair SPECIAL! $4.95 (N.Y.C. residents add 20% 


RED ARROW SALES Dept. A 63 East Broadway, N.Y. 


Phone COrtlandt 7-5425 


S464 2460268 


EVERY 
RADIOMAN 


Can Use These 


MORE THAN 


50,000 TV SETS 


MONTHLY 


rightly rely on 
Jsc 
TWIN LEAD 
300 ohm 


ry pare of ‘‘How to Sim 
dio Repairs’’ is 


pity 
with on-the-bench, 


Television 
Transmission 
Wire 


to Localize Trouble; 
Service Amplifiers; 
Test for Distortion; 
Test Audio C eee: 
rs: How to Find ‘ — , 
Faults in Oscillators; How installation engineer, TV 


an inseparable chain 


TV manufacturer, 
and televiewer all form 
linked by the world’s finest television transmission 


sponsor 
securely 
all yours—FR ! No obli- 


wire. J S C is justly proud of its important role in 
the development and progress of television. Rigid ad 
herence to the principle of ‘‘quality before quantity” . 


SEND COUPON OR PENNY 


POSTCARD FOR YOUR will pave the way to greater accomplishments for J S C! 
FREE COPY TODAY! Write for Descriptive Pamphlet 
Sc ce! . 

I rssuey engimeenina, co. opt. au Jersey Specialty Co. 
| aaPieaze RUSH my FREE copy of “How to Simptity | LITTLE FALLS ° NEW JERSEY 
ee ee | All Phones: Little Falls 4-0784, 1404, 1405 
| NOME .cccccccccccsecececcsecees . . “Tl 
i] BERENS ccencnceesssececescees os ; - |] 
Ioiry iin i ins Sete as ies ONO We Stated | 


RECEIVERS SUP HET 2 RF 4 IF'S 15 TUBES 192 MC IF COILS 
CONVERTS TO 2-5-10 MTR'S & 420 band now tunes 195- -210 MC 


115 VAC 60 « 15 tube 2 RF & ‘ a stages on « chassis xil ase with the f 
, i2 chokes i "The ©. 13030 ‘filter x 8-8 oil filled 
Pe has following tubes 1—055 5—9 me for each ’ 
t n super Het circuit each un it cost the Govt r. tunes 105 t 
oO 4 rs & plenty hot, orig nt ‘ with a print of 
all minor ‘changes Condensers are ac are met 


Availab e free 
1 th ca 


10 meter writ up. 
) la is 
nly difference 


the i i 15 motor 5 RPM forward and rev ible r variable freq. contr 

can be used f a geared beam plenty of torque 75 ounce inch unit uv with the same « 

like new. Send your order in earl! end check or money rder for the r ~y the sh hipp ir 
this is the reatest $ value narke d 


y 
we will ship the units F.O.B. by freight bi 
guarantec & unit with orig. print; we furnish conversion instructions and print for 2 me in rs "and 10 pane won Gree. 


MFG. W.E. COST GOVT. $292 BC406 $12.95 BC406A $15.95 
McCONNELL'S 3834 Germantown Ave. XTALS 500KC standards 2 pin holder 


Phila., Penna. RA S-6033 CR-2B/U brand new $1.50 
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(/ / 


dl - 


Rate 50c per word. Minimum 10 words 


RADIO ENGINEERING 


RADIO Engineering Broadcasting, Aviation and 
Police Radio, Servicing, Marine Operating and 
Electronics taught thoroughly. Expenses low. 
Write for catalog. Valparaiso Technical Institute, 


Dept N, Valparaiso, Ind. 

PANELS for elec tronic, . nue leonic construction 

projects. Complete service for designers, custom 

builders. Circular upon request. Gilpin Instru- 

ment Works, P. O. Box No. 8, Mt. Clemens, Mich. 
SALE 

HEWLETT Packard 200 A Audio Oscillator, $85.00. 


Warren Plastics, Warren, Pa 


APPROVED 
cision 200 Tracer, 
with data. Sobey, 
Ohio 

RT-18/ARC-1 
tenna, cables, 9 crystals, etc 
ing, $525.00. Flight Radio Sales, 
port, Cleveland 11, Ohio 


BARGAINS. New and reconditioned Hallicrafters, 
National, Collins, Hammariund, RME, Meissner, 
other receivers, tuners, television receivers, trans- 
mitters, amplifiers, speakers, etc. Lowest whole- 
sale prices. Terms. Shipped on trial. Liberal 
trade-in allowances. Write Henry Radio, Butler, 
Mo., and 11240 W. Olympic, Los Angeles, Calif. 


HOTTEST surpius list in the Elec- 
tronics-Hydraulics, Aircraft-Gadgets. Rose, 
Everett, Wash. 

RADIO Diagrams 50c; Record Changers, Record- 
ers 60c; Television Diagrams with service data 
$1.00 up. State Manufacturer and model number 
Kramer’s Radio Service, Dept. RX, 36 Columbus 
Ave., New York 23, N. ¥ 


COLOSSAL bargain in radio paris, over 150 as- 
sorted radio parts including resistors, condensers, 
controls, coils, ete. All new, $75.00 value, guar- 
anteed satisfaction or money refunded, postpaid 
in U. S. A., $2.50. Write for catalog. Buyers 
Syndicate, 30 N. Taylor St., Springfield 3. Mass 


A200 Generator 100KC, 75MC, Pre- 
Daco 606 Tube Tester, near new, 
11814 McGowan, Cleveland 11, 


transceiver complete with an- 
Tested and operat- 
Municipal Air- 


~ VHF 


country. 
Dick 


RECORD Changer Parts for leading makes. We 
ship De ey Friend’s Wholesale Distributors, 
106 N. 6th St., Philadelphia 6, Pa 


STARTLING values! Example, 
ft Free lists. Airline Salvage, 
St., Miami 42, Fla. 


hook up wire Ie 
1275 N.W. 33rd 


$5.95 


SURPLUS BC453, $12.95; BC457, BC458, 
each; BC1206, $4.95; Jan transmitting, receiving 
tubes, other items, list free. Albert Arnold, Box 


706, Amarillo, Tex 

EDISON storage batteries, Nickel, Iron, Alkaline 
type. 32 volt complete sets 25 cells 19 ampere 
hours, all assembled, perfect, only $40.00 Fine 
for laboratory testing, standby emergency lighting 
will last many years. Also ampere-hour meters, 
Sangamo make 200 ampere-hour scale, each $5.00; 
factory price was $60.00. John L. Pulster, Bat 
tery Specialist, 510A Audubon Bldg., New Or- 
leans 16, La 

TCS 12 Transm. Rec. 110 volt A TCS 8 Transm 
Rec. 12 volt A.C.; BC-191 Transmitter 12 volt 


A.C. ; BC-348Q Receiver 24 volt D.C.; BC-221AK 
Modulated Freq. Meter; LM-15 Freq. Meter 110 
volt; 50UFS Link Transm. Rec 1498 Link 
Transm. Rec All complete, new, unconverted 
equipment French-Van Breems, Inc Chrysler 
Bldg., N 


HIGHEST Bidder Brand new TM54-APR4 2150 
to 4000 mc., with schematics. W. C. Motz, 219 
Elm St., Pittsburgh 18, Pa 


2 EA. .25mf 80,000V and .02mf 250,000 Condens- 
ers. Box 510, “- Radio & Television News, 185 N 
Wabash Ave., Chicago 1, Ill 

BARGAIN. 10BP4 Picture Tubes. Used, perfect, 
guaranteed 90 days, $9.95. Shipped anywhere 
Express collect. Pacific Television, Box 703, Cul- 
ver City, Calif 

GE 12DP7, new, $6.98 
100 Silver Mica Condensers, 


Phil ° TP400, new, $8 98, 
£5.98 Add postage. 


Free list No Dealers Betz, 73 Caroline Ave., 
Yonkers 5, N. Y¥ 
53 OHM coax Inquire: Harry 


prices re: ason: ible 
Falls, J 

Tapes for phototube 
signed for rapidly increasing your code 
Manufactured by Ultradyne Electronics, 

Ore. Write for complete information 


WANTED 


H. Van Dick, Little 


CODE Practice keyers. De- 
peed. 
Oswego, 


APR-4 receiver and tuning units. State 


WANTED: 
price W2DB 274 Boulevard, 


condition and 
Scarsdale, N. Y 
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a 


SNIPERSCOPE & Snooperscopes wanted Any 
type, any condition Needed immediately Box 7 
495, Se Radio & Television News, 185 N. Wabash 
Ave.. Chicago 1, Il | 
AUDIO Equipment, highest nn used Want | 
al tie changers, speakers, re ders. M. Wax, e 
&5-08 168 Place, Jamaica, N. ¥ 
AN APR-4 other APR ARK \rs-,’ 
I! ARC-1, ARC-3, everyth sur] Spe ete 7 
rt be Tech Manuals rest 
Equipment, ete. Describe. letter ELECTRONIC MULTITESTER 
Littell, Farhills, Box 26, D 
HELP WANTED A versatile new Chicago Vacuum Tube 
Volt Meter with more ranges and 
EXI'I oy > . greater utility—at the lowest price in 
Southert ilifornia ipable 


the industry! 


EXI NDING Southwest o 
Electr ic Engine iT 


RANGES 
DC VOLTS 
0-5,10,50,100,500,1000,5000. input impedance: 
20 megohms (including 10 megohms in the DC prebe) 


al tr i mn \W 
S: fer based on ay AC VOLTS 
gy Rae Bocenggg agent 0-5,10,50, 100,500, 1000,5000 
t Particeularl Input impedance: 10 megohms 
nicians experiet ir 
JAN peciticatior Addr OHMS 
- watt —_ . _ r i 0 te 1000 megohms in 6 ranges with center scale 
TT readings of 10,100,1000,10K,1Meg.,10Meg. 
s nyineers ntereste iW 1 top 
paying electronic position? Send pot card tor in- | CAPACITANCE 
formation on How Why Where Mid-Continent 
Research Bureau, P. O. Box 121, Wichita, Kan 50 MMF to 5000 MF in 6 ranges. Low voltage power The big $14” meter is mounted in 
CORRESPONDENCE COURSE source enables testing of electrolytic condensers. a handsome brown Hammerloid 
us S ' case slanted for easy reading. 
MILLIAMPERES 
USED Correspondence Courses and Books sold | DC 0-1,10,100,500 5 o o 
a ented. Money back guarantee. Catalog fre onan ee Your Parts Distributor or 
io  - ” ie nee Pisgah, A ia ”T (Not electronic) 50 millivolt drop. Write for Complete Information 
USED Correspondence Courses and Educational | Operates on 115 V.A.C. Dimensions: 6%" Wide x 
Book ight, sold, rented, catalog free. Educa- | 9'5/" High x 6” Overall Depth 
tional Exchange, Su erville, Ga 


PATENT ATTORNEYS | CHICAGO INDUSTRIAL INSTRUMENT CO. 
LANCASTER "Allwine “& Kowal Wester | 536 W. ELM ST. + CHICAGO 10, ILL. 


a ace! The Biggest Tool Kit Value in the 
PBA i ge a ar | Whole World of Television! 


Patent ‘Attorneys P: tent pr tice re U.S 
Patent office Validity and Infringement investi 
gations and opinions tooklet and form ‘‘Evi 


Building, Washington, D. ¢ 


MISCELLANEOUS 


TC TeOnee Rennaven Squipment Gougned of GW» TV ALIGNING TOOL Ki i 
built to specification Inventor experimenters 


r ¢ nvited. I A. K. Research Lal tory 

Bon 63, Tarrytown, ‘N.Y MADE OF UNBREAKABLE a 
et es Se ee ae NO. TK 60 LIST PRICE 95 

sh t Jou how. Information free. | Merit Products 12 Essential Tools in One Handy Kit 

a ee ee Another JED first... moulded of 


tough, unbreakable Nylon to 
provide the best combination 
of strength and durability. Each 
of the six-tools furnishes two different tuning tips, 


Page redi “watt . 
a aie te , ‘acne for a total of 12 separate aligning ends to suit 
— “eo every TV or FM servicing adjustment. Each tool 
We © Electric Cory hos oa different color for easy identification. 
a eS Packed in a handy plastic case. 
11 adio-Te Ber ecetctaage Bo Each Tool Is Available Separately As Follows: 
148 whece b secs JFD TV All-Purpose Aligning Tool; for tuners, trimmers 
1 MARS ond IF transformer adjustments. No. 5-73. List, 
16« 62 Paul Wendel Eoch 45¢ 
j ERRAT JFD TV 1.F. Oscillator Aligner; for 1.F. midget trons- 
UM former ond oscillator adjustments. No. 5-74, List, 
ene errors occurred in the article, Each 75¢ 
cise Reduction for High Quality Repro- : : 
ducing Systems” (Matthews), appearing on JFD dl ee ee ee + marr i 
Page 70 of the September 1950 issue of this ere eeey ew ee ¥ ps SOS 
magazine. JFD TV Midget Duplex Aligner; for tight, difficult ad- 
In Fig. 3 (page 72) the arm of the potenti- adjustments where space is limited. No. 5-79. List, 
oe R,, should be connected to the lower Each 65¢ 
end of Ri. at its juncture to C,,). R36 
a ’ JFD TV Aligning Wrench; for K-Tran and "Midget 1.F. 
boy ony ee ae 5000 ohms, should be a transformers. No. 5-80. List, Each 75¢ 
Some readers have reported erratic be- JFD TV Tuning Rod; a vital necessity, extra thin and 
havior of the suppressor. This has been flexible. No. 5-81. List, Each... 75¢ 


traced to the fact that an input of less than 
-l volt appears at pin =1 of V.. At least 


» but not over 1 volt average MANUFACTURING CO., Inc. 6117 16th Ave., B'klyn 4, N.Y. 


should appear at this point. 
The ‘Exclusiveness’' Of JED Is The Quality Of Its Products 
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GET THE LATEST IN 


RADIO s TELEVISION 


From These BRAND NEW 


While every precaution is taken to insure accuracy, we cannot guarantee =) | 


PAY RAIS NG 1G BOOKS! the possibility of an i 1 change or omission in the preparation of this index. 
Yours for 7 Days ADVERTISER PAGE ADVERTISER PAGE 
F R E E TRIAL Alliance Manufacturing Company ...... Milwaukee School of Engineering . . 10Ov 

Allied Radio Corporation............. Mosley Electronic Specialties ..... 138 
POT, cnc c cea kin ees eanvenwes Murray Hill Books, Ir 21 
Alvaradio Supply Company MeConnell’s 166 
COMPLETE SECTION American Television & Kadio Company MeGiee Radio C 85 
IN FULL COLOR ON Amperite Company, Ine. ‘ MeGraw-Hill Book od Inc. liv 
COLOR TELEVISION Amplifier Corporation of America. .161, 162 ’ ; 
COLO the tough. big-pas Arcee Electronics Company .......... 162 National Company, Ine. 
television and radio jobs Arrow Sales, Incorporated. ............ iil National Radio Institute 
Hh gy APPLIED. PRAC Ashe Radio Company, Walter ......... 36 National Schools. 
RAI EVI Newark Surplus Materials Co. ........ 14 
Baltimore Technical Institute .......... Newcomb Audio Products... . . "Slat aie a 
Bell Telephone Laboratories ..... ALS Niagara Radio Supply Corporation... . . 103 
neludes latest time-saving, “ “ Bond Equipment Company ‘ 
z methods. Wri P ’ . th lan- Y ccvcssceses , > : 
vane. Covers everything es tr Boyce-Roche Book Company ...........- Oak Ridge Products .........++++++- 
news . AP, SS ypc cane we sae oa Offenbach & Reimus Co. 
testing instruments, alignments, public Brook Electronics, Incorporated ...... —— — ee 
address systems short wave auto radio, aviation Buffalo Radio Supply nun & ons, ine., . 
adio, othe ortant phases. Mo h 1500 pages, a eee »e . 
1000 illustrations, charts and diagrams you can work Burden Sales Company ............-. Opad-Green Company ..... 6.660 + eee es 
from »in- > , 
FREE TRIAL OFFER! Burstein-Applebee Company ...........- nd Miettinen Gu... .-.. ciccceces 88 
SEND NO MONEY! Examine this new pay-raising set . Penn Boiler & Burner Mfg. Corp. ......101 
of books for 7 days at our expense. Just fill in and Candler System bv = 164 Permofiux Corporation 26 
mail coupon below t is not an order Merely a - = ot eceoeeseeeeeces ° - 
quest to see books Capitol Radio Engineering Institute -93, 100 Ptanstiehl Chemical Company ...... 138 
TV Picture Patterns & Wave Forms Book . - Free a * 12, 18 Phoenix Electronics, Inc.............. 80 
and_ receive Se Be... nce edhe ee eS ONC ee e.e 62a SS > . oo 
APPI 1ED PRACTICAL R A- Chelsea Television Ce nter 161 Photocon Sales ...... 2.6. eee eee A122 
“VISIO 1ew 100) “< 
“tei oaeanadt ’ > Chiecage Industrial Instrument Company . 167 ; 
V ERVICING WITH Pie hy Nee . i 
» TURE PATTE RNS." If Chieago Transformer Company 18 i ol mama Corporation... .. : - 98 
ep me es, Ee Cincinnati Ventilating Comp Ine 154 Pave 
days and $3.00 a month y -recisi Mee le . 
$16 50 “plus” postage is Cleveland Institute of Radio Electronics. 22 — anny — a Ine. 
oom poses 515.2). =e Clippard Instrument Laboratory 130 oes Eyasues \ Ea eiaiagih iaaateciettatedes 
4 “owe ‘nothing “either Columbia Electronic Sales , 118 tan ae ees "a mpany 104 
; wa of TV PICTURE PAT- Comet Electronic Sales Company 141 TS Ewes VO + + +e 
>} ERNS 3 yours FREE. Offe - - sees > ; , trie » 
ited Act ao . Communications Equipment Company. . . 160 Pyramid Electric Company .........14, 74 
Concord Radio Corporation ‘ . 89 Quam-Nichols Company 162 
MAIL THIS FREE BOOK COUPON NOW! Coyne Electrical & Television-Radio _— CURE we ccccceceeses ; 

T eeceeiienal Giak Gubtlahinn Me PPT Tere rT Te 132, 138, 168 RC A Institutes ..........004 es 

I¢ covn NE ELECTRICAL & TELEVISION. RADIO SCHOOL | : , : Racon Electric Company, Ine. ........ 8 

© S. Paulina St., Dept. 11-T3, Chicago 12, III. De Forest-Sanabria Corporation... ... 20 eee Apgesntts Case. .cccccccecesecs 143 

O.K.! Rush Applied Practical Radio-Television"’ post- DeForest’s Training, Ine.. . Ree 5 Radio City Products Co. ayer ‘ 106 

| Book on TV PICTURE PATTERNS, wastade FEES | Du Mont Laboratories, Allen B.. .Third Cover Radio Corporation of America. . 

ee art ee ... Second Cover, ‘80, 81 

| CO eS ee Pe eee eer Age... | East Coast Electronics. ..........00-+: 158 = Serre 116 

| | Editors & Engineers, Ltd. ............ 140 Radio NN Tn ae ameen 113 

Te eee eer TT er TTT rT TTT eT Te Ts TT | Edlie Electronics, Inc.............. . - 826 Radio Parte Compnmy ....cccccceses i2t 
| Electro Devices, Incorporated arene ie 108 Radio Receptor Company 5 
| Dy anna cove ckadend Zone o State. we. | Electro-Technical Industries .......... 148 Radio Spe ) 16 
. PT ccsecaccnegnessceee 119 Wire Television, Inc.......... me 
|_ Where Employed.......++ Shee Rhhdesehpuerie eee | Electronic Appliances, Ine. ........... 1538 uland Corporation (Avernnen eee ee 15 
eee Electronic Indicator Corporation... . . . 108 Raytheon Manufacturing Company . i 
Electronic Instrument Co.. .3%, 96, 159, 16° Raytheon Television a eee 10 
‘ Electronic Measurements Corp. ee 110 Red Arrow Sales Se 166 
ELECTRONIC SPECIALS Electronics Institute, Ine. ... . ee Reeves Sounderaft Corporation iveeeewn 152 
Espey Manufacturing Company, Inc. ee Rek-O-Kut Company, Ine. : a : 152 
1 N34 CRYSTALS 69c Reliance Merchandizing Company ......168 
vt Me BME Bi. Boe Fair Radio Sales ..........+-sseeees> Rider, Publisher, Ine., John F. ...... 115 
THROAT MIKE (MT 81-A), 2 mikes in leather Federated Purchaser Incorpor: ated 4 
zipper case with 56° cord & PL 58—-Brand New 59c Feiler Engineering Company Sams & Company, Howard W.......... 120 
CARBON MIKE T- “ie Slightly used. Guaranteed Fisher Radio Corp. Perr T ree ee DE, SN eo wwectecedeceeous 17 
Has 5-ft_ cord and PL 68 89c Franklin Technical Institute Schott Company, Walter L. .......... 135 
VERNIER DIAL (From BC-221) Simpson Electrie Company......... 99 
2%" Dia. 0-100 in 360°. Black with silver marks. G. L. Electronics boca on Sprague Products Com ry -enetes 16 
Has thumblock 85 General Electric Company.......... , Sprayberry Academy of Radio .... : 19 
< VERNIER DRUM (From BC-221) General Electronic Distributing Co... .90, 91 Standard Surplus eo 
0-50 in 180° black with silver marks 85c General Test meniponeee leks 5 REP: 160 Standard Transformer Corpor: ation. oo A 
OIL FILLED CONDENSER SPECIALS I a 164 Star Electronic Distributors, Ine. 160 
4mfd, 2 000 V.D.C.$3.75 | 8 mfd, 2,000 V.D.C.$4.75 Se, Gy Bec cc cccevecestesenes 96 Sun Radio & Electronics Company, Ine... 154 
2mfd. 4 000 DC. 2.50 4mfd. 600 V.D< .79 Greenlee Tool Company.............. 110 Sun Radio of Washington, D. C. fj 9 
HAYDON Timing Motor. 4 R.P.M., 115 x one Greylock Electronics Supply Co. ....... 145 Supreme Publications . 105 
0 cycle FILAMENT TRA sroRmeR $17 - : Sylvania Electric Products, Ine.. . 30, 31 
N .. cena e ewe wee 163 
Pri., 115V., 60 C ec., 5 V., 115 Amp. 6000 Harvey Radio Company........... 11” i Te a ed ie 
volt insulati -* : $9.95 mad Heath Company, The..........75 thru 79 Tech- Ms aster Pr I ae 
SEI S¥ NS 2S1GI ; Brand New—400 Cye $1.8: eer We MOONS... ac acccccacson 114 Tekni-Labels Company ....... 
oe heads ad Handset a Henshaw Radio Supply ............ 157 Television Communications Institute 
neludes 6-ft. cord _____- : $17.60 pr. Hy-Grade Electronies, Inc. ............ 158 Television Supply Company ..... 
Minimum order $3.00—All orders FOB, Phila. Hytron Radio & Electronics Corp. ...... 83 Thomas Electronic s, Ine. ee 
RELIANCE Merchandizing Co. Indiana Technical Col »s 
ndiana Technical College ............ s isi i ae ae 
2221 Arch Street e Philadelphia 3, Pa. Instructograph Company ............ 145 Tri- State College ’ 
Teleph Rit h 6-4927 Triad Transformer Manuf: acturing Co. no 
ee ee SS OR noe cc sadinenen . 80 Triplett Electrical Instrument ......... 28 
4. F. D. Manufacturing Co., Inc....114, 167 
Jackson Electrical Instrument Co. ny Ungar Electric Tool Company, Ine. .. 118 
dersey Specialty Company Torrey United Technical Laboratories sl 
Joseph Radio Parts, Ine., Irving .. Lat University Loudspeakers, Ine. ......... 10° 
Kester Solder tee tee e eee eeee 154 V & H Radio & Electronics Supply ... i 
Knepper Aircraft Service ......... -..- 130 Valparaiso Technical Institute ¢ 
Variety Electrie Company, Inc. ........ 3 
PREPARE FOR A GOOD JOB! | Lectronic Research Laboratories ...... 168 
BRO. ADCAST ENG sINEER Leotone Radio Company.......... ...884 Weller Electric Corporation. ......... 
COMMERCIAL Ore aR tATOR (CODE) Littelfuse Incorporated err: 147 is ale Aiur ae owe snd heen 
RADIO SERVICEMAN Lormel Products Company, The........161 Western Sales Company 
} Wholesale Radio Parts, Inc. ........... 
Television Servicing ~ smog 4 J Company, P. R.....Fourth Cover Westuhap Aasestntes, Bites BhO.020000% 138 
Mass. adio Schoo eeoeceeseseseeesese » ore tae Mm MADOTALOTIOS .. wc cee ceeses ad 
(Approved for Veterans) Metropolitan Overseas Supply = _ oe ~ _— 
SEND FOR FREE LITERATURE my ig ee sa naan ncesasae.ce nas YMCA Trade & Tech. School ......... a 
s o elevisio: GTB «ccs 2 
BALTIMORE TECHNICAL INSTITUTE Miles Reproducer Company, Ine........ .162 Ziff-Davis Publishing Company....... 1st 
1425 EUTAW PLACE, BALT. 17, MD. 
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—-. hs 
ITEM RATINGS ES Bleommunicarions J 
CH488 10HY O30A. c HE suiemenr | 
CH79%1 Dual 1.75 125HY 100MA 5 a 
CH917.« 1OH YY 450A... 2 — y 
CHLOC 20HY .060A 1 
CH86C Dual .01-3.5HY 950-75MA 1.10 
CHOS1 ISHY 110A 159 | bee TOP TRANSFORMER BUYS = a 
CH19-1 = 20HY SOMA 1.49 
CH921 SHY 200A 29°00 These XFRMRS are Army A 
CH22-1 1HY _100A 49 Spec. All Underrated 
CH779 6HY .490A 69 
CH25A SW .09/.01ISHY 3/.3A 8.95 
CH528 20HY .100MA 1.69 | Come. Transtormers eps input 
CH922 OOOOH Y OMA 2.75 
100 f 6.é¢ tt HV A Fil n rh 
1619—1619—1619 $30.50. CHO43) 2. 2HY SOMA 59 CT #61 2100VCT aw _——s 10A oe BATHTUB CAPACITORS 
Octal Base Pentode 1000 for peal aa. Taner? i 791 CT-142 645VCT 060 SV /2A, 6.3V/1.2A 4.25 MFD VOLT TYPE EACH 10 FOR 
A versatile High Per- 120¢ ea pop Tea : “Be. 20H 4 150A 3 2s CT-825 360VCT 340 6.3VCT /3.6, 6. 3VCT/3A 3.95 5 600 2ST $.25 $2.40 
veance Tube, 35 Ferrule CH 323 THY 1 0 51] cT-076 600V 100 2x 12.6V/1 1.95 5 4400 2B6T 23 2.20 
New Cc Resist- | © i360 : aay roe a+ CT-626 1500V 160 2.5/12, 30 /.100 995 5 600 2TT 25 2.40 
5 for $1.50 ors aavALt ay 3 7M -98 1 CT-15A 350VCT 070 6.3/.6,63/18 3 Ibs 2.95 3X1 600 3IT 45 4.35 
Glass | CHEN SSHY 100A. 1.79} cT-o71 Mov 200, 33/200, $V/10, 25/10 495} 3X1 600 3ST 45 4.35 
—— Type &) Ciel x + A a FO -59 1 CT-378 ©2300V 4MA 25 695 2X1 400 3ST 2 4862.50 
ee Vitreous | 6:51 333 ua Y ooh O20A -98 1 CT-367 S580VCT 050 SvCT 3A 225 2X1 600 3ST 28 2.65 
OE prt nor : -o4 cT-721 SSOvCT 100 6.3/1, 25VCT/2 295) 2X1 600 38T 28 2.65 
‘ 4 CT-99A x110V' 010 6.3/1A, 25VCT 7A 3.25 2X1 400 2TT 26 2.50 
ELECTROLYTICS Po CHO045 SHY .O40A 35 1 CT-91A  726V 100 5V/3A, 6.3/3.5 325] 2X1 200 2ST 232.20 
Prong Mount 12w CH884 OLHY 2.54 5 CT-080 700VCT 205 5V/3, 5V/2A 3.95 2X1 600 28T 26 2.50 
D. Y. Type ade | case any ane 1 4 CT-441 50V 200 5V/2.4, 5V/12 2.29 2X1 600 3TT 26 «2.50 
MFD Volt Price oo | CH38I aay SOA 2a CT-408 350VCT  .026MA 5V/3A 2.75 1--1-\ go9 357 28 265 
8 450 “25 she | cansas a coe $5] CT-268 100VCT 400MA 63V/16 6.95 025 abe 
30 450 = .29 50m | CH163 SHY .O7OA 2] CT-931 S85VCT 086 5V /3A, 6.3V 6A 425 1 600 28T 222.10 
30 300 25 26., teed yn 1.251) CT-610 1250 002 MA 25V/2.1A,25V/175A 4.95 1 600 IST 222.10 
40 450 .30 120 CHCS2 aHY 62 a Lu +4 CT-137 350VCT  .026MA 5V/3A 2.75 1 600 2TT 22 2.10 
8-8 450 “40 140 eesa7 eh oe 12.95} CT-102 1080VCT 055 25V /3A, 6.3V/1.8A,63V/12A.. 5.95 1 600 2ST 22 «2.10 
10-10 450 “40 150 case eere Senn 12 4 CT-866  330V 065 6.3V /1.2, 6.3V/600 MA 1.75 13 600 2ST 25 240 
24-24 400 45 175 CH67-1 rT = 249 CT-319 330VCT 085 5V /2,6.3/75,63,/3 3.25 2X25 600 3ST 30 2.85 
40-40 400 70 200 CH38A seal S081 iGOA 4 rH CT-526 S10VCT 025 12.5/.900 MA, 6.3/.5A 1.95 05 600 2TT 2 2.00 
80-50 450-50 .69 275. : 2 . 2.9) | Filament Transformers—115V /50-60 cps input 1 100 27T 232.20 
50-40 300-250 60 4 CH004 6OHY .570/.130A 8.95 a ’ 20 50 2ST 26 2.50 
30-10 450 69 325 CH 366 20HY .300A 7.951 item Rating Each 
250 10 98 350. CHI110 2Z5HY .065 1.00 | FT.952 23V 35 $179 
1000 a. —. eo RT 2.29 | FT-308  S8V/2.2A » 25 BC 605 
375% . | 7 2 5 << 
tt Ale lle 4000 | CHS9A = Dual 1.52HY .167A slate wee 130| INTERPHONE AMPLIFIER 
a 25 a CHI4A 1OOHY 1.44 1-95} 7.029 135V/ 121A a4 ile ted t 
~d / “ - asi converte , 
10,30) 450° 400) .59 7am | cannes ao Seen 3 FT-074 — 2SV/10A, 6.3/.9A 179 - an ideal intercc 
30 : ’ : 23 ¢ unicatio 
: 1000. 1.10 " 
10-15 350 49 1500. CH246 SHY 100A... . 1.39 | FT.346 © 5VCT/13/5, SVCT/6.75, SVCT/6.75 5.95 _ = 
20 25 > CHAI Dual 7-1LHY 75-60MA 1.29] FT-781 866 Trans 2225/50 2.25 - 
10-50) 350-100) .69 sn « Het Dual .22-.44HY .6-.4A 1.75 167.364 63/2.63/4 149 : 
“ CH351 033H 15.95 , , - 
20°20, 400) .69 soos, | oiiss3 LIGHY -150A 19.951 Frost 25v25,7 j ih (lape 250 "398 ow 
2 5000. CHIAL HY 100A 79 3 v ape @ 2.5V/2.5A), 16 Ibs 9.95 New 
20 25 6000. pot >I . 3s FT-674 B1V/15A 1.10 Used $3.95 
20-10 450) .59 7000. H007 5 SHY 500A 4.95 eT 157 aV (6a. 25V/L75A 2.95 
50 50 7500. Tuning Units for BC375 & 39164 110] Aircraft Rec. 
20 150) .79 40.000. 393 biag. for Conver to FT73 | 24 63VCT/3.2-1.24 149 | 2429 for Mobil 
250 100 15 15. 000u VHF Freq. Meter in Oct FT-461 2x6.3VCT/1A 1.10 | or Aireraft Covers 
40-40\ 450-150) .79 20000. 1950. : FT-899 2x5 V/5.5A 29000 Rms 12.95 _— ae -. + 
13 50 25'000 rt FT-418 6. 3VCT/1A, 6.3VCT/7A 195 | pine ‘in tuning 
0-40 450 69 Large rue FT-735 6.3VCT/5A, 6.3VCT/1A 1799} units includes 
20 125 Ory. of rUs FT-101 6V/.25A 79} one Dual Tuning 
se 150 , rup ; , nt 738 63vCT 1A, 5V/2A a9] Unie: 200 EC 
2! Other rU26 200 hOOKE 774 = 6.3V/1bA 791 Mc.4.7 Mc. Less 
50-50 200 .69 Valves Price $2.49 ea MICA capacitors | PT-589 9V/16A 49 | tubes. Rec, Only —“— 
se 40 ae 79 Write TUNING UNITS FOR BC 223 SOLAR XmB Plate Transformers—115V/50-60 cps input a few left oa. . $3.95 ea. 
a se 7 <=. XMITTR TAPPED POLES Item Rat 
90-80 200 1.10 — Se : mid. Price 4 976 Auto L20ver 10 MA 
2 ‘ : ‘ PT-31A 2x 300V/5 M 
Potent: TU25 4 2 
120-60) 150) 1.10 — ometers Price $2.50 ©: 2500 V Test PTAGA A080VCT NL 34 tol 8" x6" Wx?" 20's 
20 25 Variables 00001 $0.35 | PT-033.  4150V 400 MA 11% 19% Wx9"D 70 ibs 
Many Others —— SCR274 T.U. for] .cooo2s “3s | PT-75-2 3780/3446 /3112VCT/77 MA 
Gates Gor tise stats BCAR230 or} -00003 35 | PT-28-1 4600VCT/.077 
c Sereen (aes. 430 ooees -38 PT-403 Auto: 70V/1A 
0 . 
; for] 5 > 4mc PT-160 1120VCT/770 MA, 590VCT/82 MA, 25 Ibs 
AUDIO TRANSFORMERS pair of (807°s | 55 omc poo *33 | PT-170 Auto: 156/146 /137/128—71A 
ITEM DESCRIPTION PRICE PP — PP o 1.2—1.5MC 00025 "35 | PT*848 3140VCT,/750 MA for BC545, BC1O69A 
om ; yee 2 Parl! Side- | |“) ome 0003 [35 | PT-139  42V /46V /S0V/55V/15.2A 7%4x7" Wx 6%" H 
66 nput 6w:250Kw $0.79] tone Wndo. ~ 0004 -35 | PT-637 400V g T 
AT Sub. Multimatch Sub- 95¢ —S a Sate “8 PT-67-1 62V/3.5A 295 DM 32A T30 Throat Mike 
ouneer 2000:L5 Kw aan | UKE poe chy “$9 | PT-12A  280VCT1.2A 295 | PE 73CM _ 
no LOOKw 20K .69 - 001 "so | PT-104 690V/450 MA 495] OM 21 
7 Input to Grid, 2500 Mod. XFMR|XTAL $1.69) .oo1s ~SO | PT-054 — 980V 450 MA 5.25 | OM 25 
aa HI FI wy, Ui] P-P 807, to ea.} -0016 “32 | PT-997  78V/.00754 KVA AUTO 149 | DY22 ARC3 
20Du OKw ag 95 pA o oad +. i oH SPECIAL TYPES DM 33A 
AT227 ‘ —= 7's #9446 J d —_ . DM 42 
AT227. Output to Line _ $1.65 aC) > 003 -75 | item Pri Output Price | DAG 33A 
7500K 500@ C.T 004 95 . 
200-5Kt . eos “SS | STF-946 210/220 /230 25V/4A 3%" Hx 24” x24" D $1.29] PE 10I1C 
SKC Yy 1.45 6V Input Thru - Panel 7 STF-443 2 T n . Hdban¢ 
AT353. Output PP 6L6t -006 -98 220/440 LIVCT 125A 64° L x 6%" x 8" 15 Ibs. 15.95 Hahand HBSO 26 
ian/is/i@e Dynamotor |! nsulator] (0063 ‘on | STF-638 230 5V/9A 5%" Hx 3%" 125 | BD_AR 93 Haband HBS0 35s 
+ 20/12 16w Output 150V 2'4H x 134"] .0069 -98 | STF-05A 115,230 215V/757"°H 5° D 425 | 23350 BC G04 FM XMTR 
are? 25 wa 2.95 T5MA or 12vV | dia. & Hard- 7 -98 | STF-682 220 30-25-20V /1 MA 69 35X045B 20-27.9 mc 
it gg , F Input, 500V/ | ware. Glazed] “Goze “$8 | STF-968 230 25V/65A 110 | ZA -0515 tees xtats 
be yet OMA Out Ceramic, 00: a'05 | STF-405 230,115 5V 129A 295 | ZA .0516 4 swell xtal « 
nee 18/7 B/A/R TE $3.49 5 for 45c} -22 1.25 | STF-370 220/440 3x 25V/SA,25V/15A,5% «5x4 5 25 | 8-19 pack 
1 25/500c eas ose : 4 STF-619 110 220 25V /SO0A, 7x54 x5 19.95 | D-104 Push 
ATS54 —Interstage 10K ‘ ARC 5 o2s Spit. = os Se /ae/e & SSK SA 2.95 1 DA-3A lector 
250Ko tadb Level 1.95 moouaren | 22? 2.35 | STF-631 230 215V/27A2x5V,9A, 103 4HxSx7 . 18 
AT765 Input 6008 to 50Kw 79 - ones 20 ts 24.95 | #5083 — 
ATIO7 = ati ; “wD? ARCS STF-608 220 24V 600, SV 3A, 2x 6.3V/1A 225 | CW 21AAX ; ~— 98 
10Kw:125K/125Kw .79 yg mn S000 V Test ve Se 4 Tew 325] BD 77KM = 
AT750~—s Input P 5/l5w. plete w nos tn naan f O08 1 a 2 PE & — 
mon ge ht a ool Stes: Tubes 1—12J5.1 -935 3-75 | STF-306 100/120 SVCT 10 amp 20000 V Test i395 | PE 4 a7 
ATH9 Driver Kw to 4Ko a 4 —— oad 
— 0 i 
PPGLS to PPSOS Solar XQ SPECIAL PLATE TRANSFORMER write. ai “ Soa: 95 
AT2 © Dual XFRMR 3004. nace STP-4S 210/20 30 LIOOVCT/300 54 2 4 5 344 $5.95 
500w and 600u 2500 V Test A Lape — 230/105 /115/125 15 ibs. 5% 16x 4%. 14.95 
‘ . > ) 2 x 230/.05 129 
avess Seneat 8800u:t00 = Sis 4-25 | stP-823 137V 222VCT 300 MA bos | RL @ oF RL 7 
> o “ 02 a so ots 4 a O00V /.002 1.29 | Interph« rN 
AT415 c - a . 0 OV 2x 750V/1 MA 98 or Ce 
© toting 1230 175 2.95] os-thov 1 TSA Gocy thet ‘Sois “So | STP31L 30/3540 95 NL — 59 
ow rey) 95 5-140 1 Hoey ld ¢ . 
N > ow 14 a 002 75 
fany Others b1SN 1 sow oo ightly 0022 "7s | STC-627 230V 1500 160, 110V/.200, 3.3V/.200, 5V/10 : 
Price $19.95 0023 .75 25-14/10 $5.95 128 hok 
c — -73 | STC-611 230V 200V /200, 4 x 6.3V/9 2.95 NPR Nu, “DYN { 
-_ GIBSON GIRL| oo27 “ho | SIC-16A 220 260V /.03, 100V /1, 6.3V 4.2 ST ones 
By Emer 003 go | STC-607 220 7OOVCT/75 MA, 40VCT/.100 
e » eney] 004 85 15/10/15V,/100 MA 395 |] Precision & Carbon Resistors in 
3 a +++ e oe STC-612 230V 400V /.30, 190 /.30, 2 x 5V/2.5 w/2-866 stock Write your Requirements. 
: Socket 3.95 
0 re 
-% “$3 | stc-622  230v 250V /100, 2x 5V/2-92-4 Png Sockets 4.25 
sailing q 0075 2.00 | STC-047 200V 700V /80 MA, 110/.80 MA, 24V 80 MA 0-30V DC Meter 
1.00 2 27 
pegs ah ré 008 05 x 6.3/3-1A, 5V/3, 5V/SA,27/5A 495 | weocting Type AX 
Choke 12 HY : *, wire. Nes o008 “2 r.V. Transformer,JLP21 LM Radio Compass | “!reratt type 
‘ « It ‘ $3.95] ‘oo08s ‘70 a 60 cy 7” or 9” | Loop. Excellent diti Price $2.49 
02 H.V. IN Special Oi! Condensers ooo1s 60] ¢ . o0v /8 
Ul HERM 6 MFD ov At ‘ ™ on Write for Many Others ‘ wie 
Sealed = wre ecovens 425] Write for Catalogue of 5 WRITE FOR FLYERS OF 
$3.75 ea. 14 MFD VAC 1O00VIK Xfrmrs, Chokes, Cond., SURPLUS PLUMBING AND 
. $3.95 Etc. New S ACCESSORIES 
All merch. guar. Mail orders promptly filled. All prices F.O.B. N. ¥Y. C. send MO or Chk. Only shipping chgs. sent C.O.D. Rated Concerns send P.O. 
.  \ >» \¢ > Y y MIN. ORDER $3.00 
COMMUNICATIONS EQUIPMENT CO. 
« . + . + . ~ 
» “4 » 4 . = - 
I31 Liberty St.. New York, N. Y. Dept. N-I Chas. Rosen Phone: Digby 9-1124 
. - 
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6 6 ‘ a SNOOPERSCOPE DRY BATTERIES DIODE PROBE TUBE! 
Unexcetied for NO-LOSS UHF Testing. 
a Sig Corps—B RAND NEW— . sitive, | Sub-3 Meat - ame 
Smage- Converter Tube HiSer ortShelf re ae Ultra-Sen ve. == pM iniature ms Env v el- 
vity simplified design 2” dia., at T ‘ = 8 BRAND NEW 


Willemite screen—Resolution 50 /TleV . ip. 
lines/in. Complete & 150/712V 98e; : \ MWIONLY aSe. Five for 
9 $1 last. 


SPECIAL each $4. -49 Base 90 + 6 . 4.98 
T H AT ' S A B U Y RADIOACTIVE es aay 12 . BA 90 lle ic; 8 ei . 
Bike, Boat, Cli 5 for 2S$e; 24 z 4s *ovolt NEW ‘1949 Batty SimBUR- BLOWERS 


in Metal Bh, Blight Corrosion 98c GESS XX30 1x25ex4i4” 79c; 3 


ELAYS—FAMOUS MA 


R KE a 
CLARE Octal 115VAC/DPNC SPNO. .$3. . 
oe? to s4avDC 200 to 1200A. 2.98 ” . CIRCULAR 2, LINE FILTERS cy ‘ 
. 32AXX10 Reset&o'load : —_— RULE 28vacde 
ELISVAC 6 oe ae . ‘ ‘ M & 28 to 
ANC 4001 BAnte “1 DPDT y oe \ 12 uiv-21%” Radius 4 Amp /130v acde Csd USN 0.1 Svac Trans- 
Cerami HF ins 7: er PRINT ST. AYS ON, Lam- 1000 Mc $1.29 former 
° Wieet! ISVAC... 2 > inated Plastic, _ Multiply. me /250vaec a Csd USN 0.1 100 CFM 11° 
adj18.1°/15 12/9&5.3A. 3. . Divide I s, Dec 4 1000 Mc's Ea, $3.98; 180 CFM 11 
vie 1 Calib 70,85,110,160V * Equivs, Cc ase -..98¢ 2 for $6.00. 175 CFM 22 
LISVAC . - 2 < 
7902 > 5 PARALLEL RULES, 6 SOAmp /600vdec /250vac. Fitr 
CR2792B 117A3/28V 50A/SPNO. 1.98 Lg Mfr BRUNING . '.39¢ ; both sides of line. SOLAR FOXBORO GRAPHIC TAPE 
“El 0-Stat."" Ne 9.98; 2 $18; 9. 
UHF ANTENNA a tet > SPren RECORDER—New! 


UHF ANTENNA 12” /30CM ATS 100Amp /us 110 vaede GE, SPECIAL er 
Usable Citzn & Ham Band END EQ MENT BUYS! 2 for $1. 115V /60cye Recording & Integrating 
Ins Coax Term Silv Pl Cc e Pa o£ ‘ s & count rt 
oe’ Coe “alter eee A Tel. Incl. Handset, As Is Cond.$ 3.98 eh ag . . . . ‘lcctrie 
PL259 for Abov ‘65 yer, As Is s. \ ¢ “kt $1600 GYRO SERVO UNIT Bendix 1 2sv0- 
TV CONICAL ANTENNA (DubI-x) Ringing Gen Assy, Like New, - : Sve 1D. Horiz Stabilizer 9 
Sturdy Prefab Constr. Versatile Less Handse 9).. : | | $s. FIRE EXTINGUISHER. Carbon Tet. 
72, 150 or 300 ohm Match. Handset for E : ves +++ 6% > ; : : 200 Ib; Sell elf Charging w MTR, 
lements. Cr Bar & ir. PS. 4 ee ° , s mae 12. ippe ry 
; Brand “Ne woe $4.9 TG10 Code . Less Tubes, 3. : S 38 Kvin som bd Sarconed, Elec Wrenches 9&11 
Dubi- Stamos _ Conte § B19-M4 Variometer Unit, As Is.... 1. 
ilar abx but i ele- N26 Comp Revr Less Tubes, As Is x 35mm and 16mm FILM GiveTAL cement, per jar. 
oronmbe , Ba ‘3.49 ®M29 Control Unit, BRAND NEW.. 21. Guoranteed Govt. Surplus 
MICROWAVE ANT A AF . ; RT34 APS13 Incl 30Mc IF, Less 35mm Plu 


‘ x Pan 36 E 
AS APR A 
. Tubes, As Is os ° . c tridg : 5 f o 
34 IM ; > . ar : 
Fitr, BY, tate. ae "ware....$3.98 "59/TPS3 Good Cond, As Is, Less 35mm Microfiie 3€ i RCA UNIV OUTPUT XFMR 


ANT AN130B, 33” V nf ipagn fader Tubes : yi > ae eel. . : oa 
ANT ANI3I1A, i ift iy ¥ EEe6s Telephone Te st Set, ‘Fine e . 35mm Plus-X Pan. 10Watts to 1OKC, Matches 
Sectional Antennas BEGS Time Interval Signal, Used.. . 400 ft Ro soe s } 

MS49-52, 2 sk sie: vaca R74/CRW Revr, Less Tubes, As Is. . s 16mm "Per film GSAP 
RBS /ARNS Kevr, Less Tubes, As Is ¢ camera, dated, Gtr Perfect 54 rol 

» . me 
PE97 Plate Supply Unit, Less Tubes t (1320 ft.) . 
1-108 Range Calib Metal Case. Good . O.K. TUBE SPECIALS 


ied ~~ Supply, Less Tubes, Used 


. ass Flitr 2 
1688 Radio Xmitter, w Tested Perfect—Standard Brands—Keys ‘ 
STORAGE BATTERIES Meta a Less Vibrapack & Broken—Guaranteed to Work é . tion CWor Phone 
*S, Is ‘ . d 1BIGT, 6L6, GAG7..Ea, $1.15; 5 for $$ . Signal you WAN 
7. Voit ILLARD Mini-BRAND. 98 Six . . Le ° GBG6G....... ..-Ea. $2 i.7s; for $4 . W /data $1.89; 
NEW! »z. Designed Ports ; us : 
Pquip M dels en tto:'s3 “Adaptor, : Hi Gain Dynamic Mike & Xfmr. Buy! 
avy 27AH Willard BB 54 is 0 Comp Re vr, Less Tubes, ° Comb. hi-gain Dyn Mike Xfmr 
Volt Vibrator $1.9 IFF, Less Tubes, A e208 . A 25V—Ul Appvd s 7 > q i 600 ohm 
6V /GAH Willd NT6 BB: *y aU. . E 502 Cont nit for 2, f ee ° Hi-Nickel ° Tris sh Remvd from he a 
40AH Willd ER40- . 6.98 BA . Le os, / a Bult e Csd. CLEAN. A : lly Shielde 
Battery Acid (R-Exp +. 59c 7 . > ps, / ie 7 teal Buy! 4 —_ Fidelity “Dyn 
Hydrometer 1.06 to 1.24 Sp Grav. . .$1.9 Bc a ° 3 7 ps, As Is.... . SPOT. 4 for $1; OPST. 4 for 98c Both for ONLY Paty .98 
Electrolyte Meas Tube, 12 BW cece 25 BC9O0E " e -- Interlock Swite Gen. Transformer only 98c; 10 for $7.98 
Spec Grav ind & Merc Thermom.... a ‘Unit, Us Nav vy. NEW.... . hlec. 49c 


"TAB" TESTED — (32707. 2:2:92:35 3838/70". "3:33 
& GUARANTEED OE ei 


*Critical Type—Write for Latest Price 7 


Top Dollar Paid for Your Surplus Tubes—Send List & Prices 
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Tubes Gtd Exc. Open Fil & Boe. 


i u Order $5 
THAT'S \\ AA THAT Ss Via Exp. Only. Min. Tube Orde - 
A A Write for Your FREE “TABOG RAM 
u ¢ se 
8 U Y B U Y ae er G —— —* aaa she 
Pri Sub; 
DEPT. 1RN SIX CHURCH ST. NEW YORK 6, N.Y.,U.S.A. - CORNER CHURCH SLIGERTY STS. CoO Without Notice. 


Phone: WOrth 2-7230 
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